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Addrft08  of  Welcome 

The  Honorable  Sinclair  Weeks 
Secretary  of  CoottPrce 


I  aa  very  happy  to  have  the  privilege  of  ccacing  here  and 
velcoaing  you  to  the  Connerce  Axidltorlum  for  the  purpose  for 
which  you  are  gathered  today,  a  very  Isqportant  alssion  in  ay 
^udgaent.  The  fact  that  so  aany  are  here  representing  indus¬ 
try  and  the  Araed  Services  and  l^e  Departaent  of  Coaaerce 
which,  in  a  sense,  Itcelf  represents  industry  —  et  least  ve 
like  to  thisik  so  —  is  a  striking  and  very  significant  thing 
beca\ise  it  is  obvioxis  that  Defense  vlll  not  be  in  shape  to 
function  unless  it  is  backed  very  adequately  and  efficiently 
by  Industry  —  I  need  not  tell  anyone  gathered  here  or  anyone 
who  knows  anything  aboxxt  the  facts  that  indtistry,  under  to¬ 
day's  conditions  of  aaterials  and  equiproent  and  whatnot,  is 
today  almost  another  right  arm  of  the  defense  establishment. 

You  are  gathered  here  not  particularly  because  of  the 
material  side  of  the  picture  b\tt  you  are  here  representing 
packaging  and  material  handling  concerns.  I  had  a  little 
eaeperience  Just  before  I  came  to  Washington  which  I  think  is 
an  exsuq;>le  of  soi&e  of  the  problems  you  face  —  I  never 
thought  of  it  until  I  was  diixiking  a  ctq>  of  coffee  upstairs  — 
isn't  that  right.  Admiral?  Ihe  business  I  was  engaged  in 
then  was  selling  a  product  to  the  Armed  Services  and  it  came 
to  ay  attention  that  becavtse  of  j>ackagiz]g  requirements  ve  bad 
to  cnarge  the  Armed  Services  about  five  times  as  much  for 
that  product  as  we  had  to  charge  a  coomerclal  user. 

Nov,  I  am  well  acquainted  vith  the  fact  that  the  Armed 
Services,  because  they  have  equipment  and  material  that  is 
stored  and  readied  all  over  the  world,  practically  in  all 
kinds  of  climates  and  all  kinds  of  weather  conditions,  have 
to  attend  to  packaging  and  material  handling  to  a  much 
greater  extent  than  the  business  would;  but  I  suggest  that 
when  you  get  a  difference  of  that  character  you  can  realize 
Just  how  iaportaat  the  part  you  play  in  this  whole  picture 
is  and,  therefore,  vlien  I  see  gathered  here  7-800  people  who 
have  caste  down  here  to  attend  this  first  confex^nce  on  pack¬ 
aging  and  material  handling,  it  gives  me  qxiite  a  lot  of 
for  more  efficient  reexilts,  and  I  am  sure  they  will  come. 

The  Connerce  Department  has  been  happy  to  Join  in  this 
errand  that  you  are  embarked  on  today.  That  is  what  we  are 
here  for.  Ottr  Business  and  Defense  Services  Administration 
is  here  to  represent  business  on  a  peacetime  basis  ve 
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also  have  to  try  to  help  lopleKent  the  policies  laid  down  by 
the  Office  of  Defense  Mobilization  iiisofar  as  preparation 
for  war  Is  ccmcerned.  This,  as  I  say.  Is  your  first  confer¬ 
ence.  I  think  o;xr  Containers  and  Packaging  Division  of  the 
BD6A  has  been  much  concerned  with  the  preparation  for  this 
neeting  and  I  hope  the  aaeetlng  vlU.  go  off  well. 

As  I  have  pointed  out,  and  as  your  Chalnsan  has  pointed 
out.  It  Is  the  first  time,  I  think,  this  has  happened.  It 
is  a  great  augury  for  more  efficient  results  as  ve  move 
a.  og  In  that  great  endeavor. 

It  is  only  my  pvcrpoee  to  welcome  you,  lAlch  I  do  and  I 
hope  you  will  come  again,  and  I  hope  the  Depeurtaent  of 
Commerce  can  be  a  helpful  factor  in  this  project.  All  we •re 
here  for  is  to  try  to  help. 

Thank  you  so  much  for  your  attention,  and  good  luck  to 
you  la  your  work  today. 
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MoodUiy  iii  Oct.  10,  1955 
Military  Keynote  Address 
The  Honorable  T.  P.  PUn 

Assistant  Secretary  of  Defense  (Supply  and  Logistics) 


This  morning  me  are  starting  a  three  day  session  on 
packagl^  and  materials  handling  idiich  vill  be  a  most 
significant  gathering  of  military  and  Industry  leaders 
ded5.cated  to  improyement  in  these  areas*  I  believe  it  is 
most  fitting  that  the  extremely  important,  but  frequently 
oirarlooked,  subjects  of  packaging  azxl  materials  handling 
should  command  the  interest  of  so  large  and  capable  a  group 
as  this.» 

When  this  session  ends  on  Wednesday  afternoon,  I  am 
confident  that  it  i«ill  have  been  one  of  the  most  productive 
Tisetlngs  ever  held.  I  say  this  in  humble  recognition  of  the 
trensndotis  caiMcity  for  constructive  analysis  and  criticism 
mhich  you  men  and  women  represent* 

I  am  pleased  to  learn  that  we  have  in  attendance  a 
group  of  representatives  from  the  services  of  our  Canadian 
neighbor,  and  I  hope  that  in  the  discussions  idiich  will  take 
place  in  these  three  days  you  gentlemen  from  Canada  will  also 
find  answers  to  some  of  your  unsolved  problems  and  that  you 
will  give  \is  the  benefit  of  your  experience  and  thinking 
on  matters  which  may  come  up* 

During  the  course  of  these  meetings  each  of  you  will 
cane  to  understand  more  fully  the  basic  differences 
military  and  industry  opsrations.  Our  zailitary  organiza¬ 
tions  are  maintained  for  the  primaiy  purpose  of  defending 
our  country  against  aggression*  They  are  also  called  on  to 
render  assistance  in  times  of  disaster  such  as  the  recent 
floods  in  the  northeast* 

World  War  II  and  the  more  recent  Fu'ean  conflict  clearly 
demonstrated  that  we  must  be  ready  at  a.  times*  It  is 
Imperative  that  we  have  on  hand  and  ready  co  go  considerable 
quantities  of  each  of  the  materials  and  equipment  which  may 
be  needed  to  cope  with  any  foreseeable  condition*  Since  we 
humans  are  not  ordinarily  gifted  with  the  ability  to  foretell 
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the  time  or  conditions  of  the  next  national  disaster,  it 
frequently  becomes  necessary  to  keep  a  considerable  percen¬ 
tage  of  our  inventory  in  stock  for  many  years.  Even  the 
wealthiest  nation  in  the  world  cannot  buy  production  lead 
time  when  disaster  strikes. 

This,  then,  is  the  essential  difference  between  the 
packaging  requirements  of  the  military  and  industry.  In 
the  military  package  we  must  provide  the  added  protection 
which  may  be  needed  to  meet  the  possibility  of  prolonged 
storage  and  the  natural  and  man-made  distribution  hazards 
Tidiich  accompany  any  emergency.  Commercial  packages,  on  the 
other  hand,  can  be  designed  to  provide  just  the  degree  of 
protection  needed  to  carry  and  effectively  display  the  item 
through  established  trade  channels  at  a  relatively  high 
turnover  rate.  If  each  of  you  here  today  will  realize  this 
basic  difference,  many  misunderstandings  oetween  military 
and  industry  packaging  technicians  will  be  eliminated. 

The  primary  purpose  of  our  meeting  today  is  to  estab¬ 
lish  a  mutual  understanding  of  this  basic  difference  between 
military  and  commercial  operations  and  to  consider  how  that 
difference  is  reflected  in  packaging  and  materials  handling 
practices  followed  by  the  services.  In  addition,  my  military 
avssociates  intend  to  lay  before  you  much  of  thu  unclassified 
development  work  being  done  under  military  sponsorship  so 
that  industry  may  share  the  fruits  of  our  efforts.  We 
hope  to  also  answer  some  of  your  questions  concerning 
government  procedures  and  practices,  many  of  which  are 
required  by  existing  law.  In  return,  the  military  represeia- 
tatives  in  attendance  hope  to  learn  of  new  and  forthcoming 
industrial  developments  which  have  a  potential  application 
in  their  field. 

The  Packaging  and  Materials  Handling  industries,  as 
we  know  them  today,  have  had  a  prodigious  growth  from  their 
meager  beginnings  of  a  few  decades  ago.  Today  we  recognize 
the  packaging  ir^ustry  as  a  10  billion  dollar  a  year  giant. 

The  growth  of  the  materials  handling  industry  is  graphically 
represented  by  comparing  the  6  million  dollar  annual  value 
of  industrial  truck  production  twenty  years  ago  with  a  recent 
Department  of  Commerce  estimate  of  350  million  dollars  in 
1955.  The  growth  of  this  industry  has  parallelled  the 
recognition  of  the  fact  that  the  cost  of  handling  an  item 
dtiring  production  is  frequently  the  greatest  single  produc¬ 
tion  cost.  Studies  by  a  major  mantifactxirer  of  heavy  electrical 
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eqiilpiaent  reyaaled  that  the  materials  handling  cost  -  from 
the  raw  materials  to  finished  product  -  represented  50^  of 
total  production  costa 

The  recognition  of  packaging  and  materials  handling  as 
distinct  fields  of  endeavor  within  the  military  is  likewise 
of  recent  origin*  Bom  of  the  demands  of  total  war,  tech¬ 
nicians  in  these  fields  are  now  recognized  as  an  essential 
element  in  military  logistic  planning*  The  fallacy  of 
frenzied  production  of  vast  quantities  of  critical  military 
equipnent  idiich  is  shipped  thousands  of  miles  to  contribute 
to  the  defense  effort,  only  to  find  that  it  has  been  destroyed 
by  attack  of  the  elements  axxl  poor  handling  facilities,  was 
demonstrated  all  too  clearly  in  the  earlier  stages  of  World 
War  n*  Hever  again  must  our  nation  be  called  upon  to  shoulder 
such  a  waste  of  cur  natural  resources  and  capability  in  the 
midst  of  so  despemte  a  need*  The  continuation  of  packaging 
and  materials  handling  concepts  bom  of  bitter  expei*iencs 
in  the  midst  of  that  cozifliet  is  our  only  assurance  that 
there  will  be  no  recurrence  of  the  disastrous  conditions  we 
faced  in  1943* 

Lest  this  statement  be  interpreted  as  meaning  that  every 
item  packaged  for  the  military  must  have  the  maximaa  protec¬ 
tion,  I  hasten  to  add  that  all  of  the  military  departments 
subscribe  to  the  Dspax^ment  of  Defense  packaging  policy, 
imich  requires  that  the  degree  of  protection  provided  any 
item  be  in  accordance  with  the  known  or  anticipated  storage 
and  distribution  hazards*  Thus,  items  ehich  are  purchased 
for  ianedlate  use  or  for  routine  use  at  an  established 
military  activity  are  normally  purchased  in  the  same 
package  which  a  commercial  supplier  provides  for  the  retail 
trade*  On  the  other  hand,  the  insurance  factor  provided  by 
so-called  "military  packaging"  most  be  had  idien  materials 
are  purchased  for  use  at  an  indefinite  time  or  at  an  tuoknown 
destination*  I  an  happy  to  report  that,  due  to  the 
iztereasing  importance  industry  has  placed  cn  develepiiig 
packages  that  will  assure  the  customers  receipt  of  an 
undamaged  item,  the  gap  between  the  "military  package"  and 
the  retail  trade  package  is  rapidly  decreasing*  In  some  areas 
the  commercial  retail  package  has  been  found  to  be  adequate 
for  all  our  military  uses  and  such  items  are  regularly 
purchased  as  packaged  by  the  inroducer* 
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The  objectives  of  military  packagizig  are  essentially  the 
same  as  the  objectives  for  ahich  industry  is  striving  la 
package  design.  As  stated  in  the  Department  of  Defense 
Instruction  nhich  embodies  the  military  packaging  policy, 
these  objectives  are* 

A.  Provide  efficient  and  economical  protection  to 
supplies,  materials,  and  equipment  from 
l^ysli.  vl  and  mechanical  damage  during  handling, 
shipment  and  storage  from  the  time  of  original 
purchase  until  used* 

B«  Assure  maximum  life,  utility  and  perfo^^mance 
of  supplies,  materials  and  equipeient  through 
prevention  of  deterioration. 

C.  Provide  a  means  for  efficient  recefut,  st-rage, 
inventory,  transfer  and  issue. 

D.  Provide  the  identification,  handling  and  ship¬ 
ment  markings. 

S.  Assure  the  greatest  practicable’  uniformity 
in  the  development  of  requirements  for  preser¬ 
vation,  packaging,  packing  and  marking  for 
shipment  of  the  same  or  similar  items. 

F.  Effect  economies  by  assuring  the  use  of 

packages  and  shipping  containers  of  a  minimum 
meight  and  cube  consistent  idth  anticipated 
storage  and  shipment  hazards. 

Military  standardization  of  packaging  requirements  is 
an  area  idiich  frequently  causes  concern  to  supi^ers  of 
military  eqziipment.  Ardent  proponents  of  standardization 
Insist  that  items  should  always  be  packaged  in  the  same 
manner  regardless  of  supplier  or  point  of  use.  On  the  other 
hand,  we  receive  plaintive  pleas  from  euppliors  who  say  In 
effects  "I  will  give  you  a  package  idiich  will  provide  equal 
or  more  protection  to  your  product  at  the  same  price,  (and 
sometimes  for  less)  if  you  will  accept  the  kind  of  package  , 

that  I  am  equipped  to  produce  most  efficiently."  This  i 

problem  is  pazi>icularly  prevelant  in  connection  with  the  ' 

watervapor-proof  flexible  barrier  package  and  the  sealed 
metal  can. 
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It  is  not  our  desire  to  request  a  supplier  to  package 
a  single  item  in  more  than  one  ita.y»  HoireTer,  due  to  the 
Tarying  requirements  of  \uing  activities,  this  practice 
becomes  essential  at  times*  This  situation  is  most  readily- 
realised  mhen  one  compares  the  needs  of  -a  submarine  ifith  a 
cruiser  or  aircraft  carrier*  On  the  submarine,  because  of 
the  extremely  cramped  quarters,  it  is  essential  that  each 
spare  part  aboard  be  protected  with  the  least  possible  loss 
of  space*  Conforming  wraps  and  dipcoat  seals  are  nearly 
standard  requirements  and  packages  generally  contain  a  single 
item*  This  unit  of  one  is  reqtiired,  not  only  to  allow  for 
ease  of  storage,  but  to  provide  continuing  protection  for  the 
remaining  items  in  the  relatively  high  humidity  encoimtered 
wi.thin  submarines*  On  the  other  hand,  on  a  cruiser  or 
carrier  storage  space  is  more  plentiful  and  larger  unit 
quiintities  are  needed  because  of  the  greater  amoimt  of 
operating  machinery  and  equipment*  Packages  of  five,  ten,  or 
even  one  hundred  like  items  are  both  practical  and  essential* 

A  similar  comparison  can  be  made  between  an  Army  depot 
in  continental  United  States  with  ample  space  and  controlled 
humidity  and  an  advanced  Air  ?orce  Base  cut  out  of  the  jungle 
where  storage  space  is  at  a  premium  and  climatic  conditions 
are  next  to  impossible*  Ibny  like  situations  can  be  recounted 
which  preclude  overall  and  absolute  standardization  of 
packaging  requirements*  It  is  our  earnest  desire,  however, 
to  standardize  packaging  requirements  to  the  greatest  practical 
extent  consistent  with  efficient  military  operation* 

The  question  is  often  asked  by  industry!  '*When  the 
military  has  specialized  packaging  requirements,  vhy  don't 
they  do  their  own  packaging  and  not  disrupt  oy  normal  package 
ing  operations?"  It  deserves  a  clear  and  sincere  answer  and 
I'm  going  to  give  it  to  you* 

We  believe  that  it  is  essential  to  keep  industry  in  the 
military  packaging  business*  The  objectives  are  twofold* 

First,  it  is  imperative  that  material  be  delivered  to  supply 
activities  in  a  condition  which  will  permit  storage,  rft'« 
handling,  and  re-shipping  with  a  minimna  of  effort*  This 
leads  to  efficleiiit  operation  of  supply  activities  and  a 
minimum  of  delay  in  filling  urgent  shipnants*  Secondly,  and 
possibly  more  important  is  the  fact  that  if  we  becos?  involved 
without  warning  in  another  all-out  war,  we  cannot  afford  to 
go  through  the  same  difficulties  we  experienced  at  the  start 
of  World  War  H* 
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Maiqr  industries  will  be  required  to  divert  their  produc¬ 
tion  to  the  military  supply  systems  over  night*  If  ind^tetry 
is  up-to-date  on  military  paclaiging  and  has  the  facilities 
required,  it  can  provide  the  extra  protection  needed  firom  the 
start.  If  not,  a  considerable  period  of  time  must  elapee 
before  we  can  expect  to  get  the  type  of  packaging  we  need* 

In  the  meantime,  inadequately  packaged  material  will  flow 
into  our  supply  cbattnels  and  because  of  the  isressure  of 
urgency,  be  re-shipped  as  received  to  the  fighting  forces* 

From  ottr  World  War  II  experience  we  know  that  a  large 
percentage  of  such  material  would  be  worthless  upon  arrival* 

The  beat  way  to  prevent  this  trm  happening  is  to  require 
indiistry  to  do  the  packaging  job  in  noriaal  times  as  well  as 
times  of  emergency.  Reqxiiring  industry  to  do  this  work  today 
is  instirance  in  the  form  of  facilities  and  trained  personnel 
in  industry  which  can  be  expended  within  a  short  time  to 
handle  the  tremendous  load  imposed  by  emergency  conditions* 

In  addition  to  providing  a  reserve  of  military  packag¬ 
ing  know-how  and  capacity,  the  military  looks  to  the  industrial 
world  to  serve  as  a  proving  ground  for  new  developments  in 
materials  and  techniques  idilch  have  a  potential  military 
application*  last,  but  by  no  means  least,  we  depend  upon 
industry  to  soxind  the  alarm  whenever  through  inevitable  human 
error  or  inconsistency  we  lose  sight  the  packaging  objec¬ 
tives  idiich  I  enumerated  earlier* 

It  has  b^en  m  pleastire  to  have  been  with  you  this 
morxiing*  X  hope  that  after  this  meeting  you  will  have  a 
clearer  understanding  of  some  of  the  complexities  of  modem 
military  packaging,*  Before  this  morning  session  ends  I  am 
sure  you  will  kz^  more  about  the  complexity  of  modern 
military  logistics  and  the  highly  fpecinlized  handling  pro¬ 
cedures  az)d  equiroent  which  are  reqxtired* 

In  closing,  I  would  like  to  say  that  I  am  sure  this 
symposium  will  result  in  a  worthidiile  exchange  cf  knowledge 
between  govenu^nt  a£d  industry  on  a  subject,  the  Irportance 
of  which  can  not  be  over  emp^si^edc  The  Department  of 
Defense  continues  to  welcome  your  cooperation  and  assistance 
asid  looks  forward  to  the  time  fAmn  the  products  of  this 
program  will  result  in  improved  gevemmest-imustry  reXatim- 
shipa* 
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Let  ce  first  say  how  honored  I  feel  to  have  been  selected 
to  make  the  opening  remarks  behalf  of  industry  at  this 
Joint  Militory-Industiy  Packaging  and  Materials  Handling 
3yBq>osiui!i.  That  wa  are  holding  a  meeting  such  as  this  is, 
in  a  sense,  also  a  tribute  to  ny  old  chief  and  one  of  our 
greatest  Secretaries  of  the  Navy,  Jaaes  Forrestal.  It  was 
his  wisdott  and  foresight  that  led  to  the  close  and  continu¬ 
ing  relationship  that  industry  and  the  amed  services  have 
enjoyed  since  the  end  of  the  war. 

Packaging  and  materials  handling  have  a  significant  role 
to  play  in  the  functioning  of  otir  defense  services.  In  peace¬ 
time  they  can  help  materially  to  reduce  the  cost  of  operating 
these  services  and  at  the  same  time  provide  the  most  efficient 
utilization  of  weapons  and  materials^  In  time  of  emergency, 
they  can  sometiies  be  decisive  in  determining  a  military  out¬ 
come.  Battle  engagements ai,d  even  ^ole  campaigns,  have 
been  profoundly  affected  by  the  quality,  quantity,  and  con¬ 
dition  of  equipment  and  material  received  by  the  men  in  the 
combat  zones.  How  these  materials  are  packaged  for  ultimate 
use,  how  swiftly  they  are  delivered,  their  condition  \;^n 
arrival,  how  easily  they  can  be  put  into  operation  --  these 
are  the  factors  that  cmt  into  play  when  the  chips  are  down. 

It  is  to  nobody’s  discredit  that,  taatil  recent  years, 
much  of  the  thinking  that  went  into  such  problems  was  done 
on  a  crash  basis.  The  scale  of  our  effort  in  World  War  II 
could  hardly  have  been  foreseen  in  the  years  immediately 
prior  to  19Ul.  Many  of  us  were  first  confronted  with  the 
importance  of  packaging  and  mateiaals  handling  whan,  early  in 
the  war,  we  found  that  approximately  forty-five  per  cent  cf 
our  material  going  overseas  was  being  received  in  a  damaged 
condition.  But  the  end  of  hostilities  and  throu^  really 
spectacular  cooperation  between  industry  and  the  auemed 
services  we  reached  the  point  idiere  bettor  than  eighty-five 
per  cent  of  our  material  being  shipped  overseas  got  there  in 
excellent  condition. 

Our  record  today  bears  no  more  coaparison  to  those  wau:- 
tlme  achievements  than  does,  say,  the  modem  jot  fighter  to 
the  old  Mustang.  What  began  as  a  crash  program  has  evolved 
into  a  cooperative  relationship  between  industry  and  the 
amed  forces  —  a  relation^ip  that  not  only  seeks  to 
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eliminate  the  problems  of  today  but  to  anticipate  the  ones  that 
may  come  t<»iorrow.  The  scope  and  fr»iitfulness  of  that  relation¬ 
ship  is  best  illustrated  by  the  type  of  synqposium  we  are  holding 
here  and  the  range  of  subjects  that  will  be  coming  under  discuss¬ 
ion. 


The  potentialities  of  packaging  and  materials  handling,  both 
for  industry'  and  the  military,  are  enormous.  Most  of  us  ctm 
remember  back  to  the  days  ^4ien  we  went  to  the  comer  grocery  for 
a  couple  of  pounds  of  sugar  ana  the  clerk  turned  to  an  open  bin 
vdiere  flies  were,  more  or  less,  free  to  congregate,  Con5>are  that 
with  the  modem  refining  process  that  automatically  feeds  the 
sugar  into  a  carton  attached  to  a  piece  of  machinery  which  wei  ^s 
and  seals  the  carton  and  delivers  its  contents  untouched  to  th\) 
consumer. 

But  although  packaging  had  progressed  well  beryond  the  open 
bin  stage  by  the  30*  s,  it  took  the  iBq>etus  of  global  conflict 
and  global  problems  +0  really  bring  it  t^ere  it  ia  today.  Over¬ 
night  we  were  in*  '*_duced  to  the  harsh  necessities  of  finding 
means  of  preserving  materials  under  the  most  ext7.‘eme  conditions 
of  heat  and  cold.  We  had  to  allow  for  the  widest  variations  in 
transport  and  delivery  —  from  1ST  to  the  air  dJ‘op,  Together, 
industry  and  the  military  were  forced  to  solve  such  other  problems 
as  jammed  warehouses  and  clogged  systems  of  supply,  and  not  only 
for  our  own  locations  all  over  the  world,  but  for  our  Allies  as 
well.  But  out  of  all  this  e3q)erlence  came  concepts  and  methods 
thac,  as  Secretax^r  Pike  has  indicated,  have  reached  the  status  of 
a  ten  billion  dollar  operation. 

When  peace  returned,  another  element  came  into  the  packaging 
and  materials  handling  picture.  Under  the  keenest  sort  of 
coiipetition.  Industry  began  searching  for  new  methods  of  in5>rov- 
iug  costs.  Good  progress  was  made  in  lowering  producticm  costs 
through  increased  output  per  man  hour,  but  it  seemed  that  we 
mi^t  be  re^.ching  the  optibnn  in  this  (iirectlo:i;  ai:d,  so  we  had 
to  turn  to  the  hidden  or  indirect  costs  for  new  economies^ 

Now,  as  you  know,  packaging  costs  represent  a  very  siib- 
stantial  item  in  a  business  operatioo.  Gradually,  we  began 
to  realize  that  we  had  a  great  opportunity  for  substantial  savings 
by  getting  our  goods  to  market  through  ir^roved  packaging  and 
utilization  of  materials  handling  methods  developed  in  wartime. 

Not  only  were  we  concerned  with  the  cost  of  the  package  itself, 
in  relatirsi  to  the  value  of  the  product;  we  were  equally  concerned 
with  labor  and  ovexliead  savings  in  the  actual  padcing  of  t^e 
product,  the  movement  of  the  product,  and  finally,  its  availability 
at  its  destination  -  idiether  distributor,  direct,  consumer  or,  in 
the  case  of  cocqponents,  the  production  plant  of  the  final  fabricator 
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Now  I  realize,  of  course,  that  the  profit  element  is  not 
paramount  with  the  military.  But  I  think  that  you  have  an  even 
harder  taskmaster  than  we  in  industry  ever  have  to  face.  You 
have  to  account  to  the  voting  tasqpayer  and  his  elected  repre¬ 
sentatives  just  down  the  avenue.  So,  for  somewhat  different 
reasons,  you  and  we  both  find  ourselves  striving  toward  the  same 
goals  in  packaging  and  materials  handling  —  the  achievement  of 
greater  economies.  And,  as  in  wartime,  both  of  us  have  discovered 
that  working  together  has  meant  mutual  progress.  Let  me  give 
you  a  few  exanroles  with  which  I<m  familiar: 

For  several  years,  proximity  fuses  produced  by  industry  for 
the  Navy  were  packed  twelve  to  a  corrugated  container.  ISiis, 
in  tuzn,  was  packed  in  a  single  ammitnition  can  whose  sole  function 
was  to  serve  as  a  protective  packaging  for  fuses  enroute  from  Hie 
manufacturer  to  a  state-side  government  munitions  plant  for 
further  assembly.  When  the  fuses  arrived,  they  were  removed  from 
the  ammunition  cans.  In  most  cases  the  cans  were  then  sent  back 
to  the  manufacturer  for  refilling.  So  there  was  not  only  a  loss 
of  time  and  labor  in  filling  and  emptying  the  cans  exclusively  for 
domestic  transit,  there  tis  the  added  bulkiness  in  shipment  and 
the  resulting  higher  delivery  cost  in  wei^t  and  space.  This 
problem  was  eliminated.  Then  the  Navy  asked  industry  v4iat  it  could 
do  with  respect  to  palletization  of  fuses.  After  joint  stu^y,  a 
design  was  sulxnitted  by  industry  and  refined  by  the  Navy,  The 
result  has  been  saving  of  more  than  a  million  dollars  a  year  on 
this  item  alone » 

Or  take  another  case  —  packaging  of  certain  electronic  tubes 
for  military  use.  After  considerable  study  and  experimentation 
by  a  committee  of  JETEC  -  Hie  Joint  Electronics  Tube  Cranmittee  of 
industry  and  Hie  services  —  new  packages  were  designed  which 
resulted  in  package  cost  reductions  ranging  from  thirty-five  per 
cent  to  eighty  per  cent;  weight  reductions  from  twenty-six  per 
cent  to  fifty-five  percent,  and  size  reductions  frcoi  forty-two 
per  cent  to  seventy-four  per  cent.  You  can  see  Hie  effect  of  this, 
not  only  in  terms  of  cost,  but  even  more  inportant,  in  case  of 
transportation.  Ui  a  similar  exanple  of  this  close  working 
relationship,  hundreds  of  thousands  of  dollars  are  being  saved 
annually  through  the  joint  industry-military  development  of 
specially  designed  returnable  containers  for  items  ranging  fraa 
electronic  testing  meters  to  airplane  engines.  Tihese  exanples 
illustrate  the  way  in  which  the  two  of  us,  by  pooling  our  experi¬ 
ence  and  know-how,  have  succeeded  in  getting  more  cost  mileage  out 
of  the  same  items. 

It  is  sometimes  difficult  to  determine  proper  relationship 
of  packaging  costs  to  the  Talue  of  the  product  being  shipped. 
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To  say  that  the  ideal  perceintage  should  bo  one  or  two  or  fi^ve  per 
cent  would  be  raisloading.  Whether  it  be  for  a  ;nilitary  or  a 
comraercial  item,  closest  analysis  should  be  made  of  this  package- 
to -product  relationship.  There  are  few  items,  even  in  militaiy 
hardware,  \^ich  justi^  a  packaging  job  costlier  than  the  content 
itself.  Certainly,  those  responsible  for  procurement,  whether  in 
the  military  or  in  private  business,  need  to  become  mere  aware  of 
the  factors  which  go  into  packaging.  By  the  same  token,  those 
conceiTjed  vdth  packaging  should  haw  some  knovlecige  of  tlxe  pro¬ 
curement  pictxire. 

But  regardless  of  what  cost  economies  may  be  achieved,  the 
significance  of  packaging  for  the  Anaed  Forces  goes  far  beyond 
thj-s  factor.  Vitally  important  is  the  protection  of  the  product 
itself  and  its  usabilily  under  all  conditions.  Heice  it  becomes 
more  than  just  guarding  against  physical  damage  to  the  product. 

Due  care,  for  exanple,  must  be  given  to  the  chemical  relaticxiship 
between  the  product  and  its  packaging  material.  We  have  to  con¬ 
sider  fungus  growths  caused  by  some  types  of  packing  material. 
During  the  war,  for  exanple,  we  found  that  some  crating  wood  gave 
us  trouble.  Something  in  its  chemistry  caused  fungus  to  develop 
on  many  of  the  metal  products  it  encased.  We  found  that  out  only 
after  delivery  had  been  made  overseas.  Nowadays  we  are  spotting 
many  of  these  things  before  they  reach  the  crating  stage. 

We  also  have  to  take  into  account  the  matter  cf  seepage  or 
water  damage,  and  anybody  who  has  ever  taken  part  in  an  amphibious 
operation  will  know  exactly  \diat  I  mean.  There  isn<t  ornoh  tine 
to  send  the  package  back  to  the  manufacturer  with  the  notation, 
”Contents  aamagedj  please  replace,"  Add  so,  among  other  things, 
we  in  industry  and  you  in  the  aimed  services  have  worfeed  together 
closely  and  successfully  in  the  development  and  testing  of  a 
whole  variety  of  protective  packages  for  militaiy  use,  I  meatiwa 
one,  the  vapor  corrosion  inhibitors  to  prevent  oxidation  in  metals. 

The  problem  of  protection  in  transit  is  being  solved  in  still 
another  fashion.  Within  the  past  few  years,  great  strides  have 
been  made  in  pre-shipping  package  tests,  such  as  these  established 
by  the  National  Safe  Transit  Committee  and  others  set  up  by  the 
various  aimed  services.  Although  these  tests  may  not  unravel  all 
of  the  transit  kinks  that  may  possibly  develop,  they  are  a  definite 
advance  over  the  old  trial  and  error  methods. 

Now  this  entire  field  of  scientific  package  testing  is  some¬ 
thing  that  vie  have  only  begun  to  move  in  on.  We  have  to  recognize 
the  shortage  of  dcilled  technicians  available  to  cany  on  this  work 
and  in  this  connection  it  is  encouraging  to  note  the  excellent 
courses  on  packaging  now  being  set  up  in  several  of  our  colleges 
and  universities. 
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I  want  to  mention  one  final  factor  in  this  matter  of 
packaging,  and  that  is  the  matter  of  accessibility  —  simplified 
opening  of  packages;  ease  in  disassembling  packing  material  and 
in  making  immediate  use  of  the  equipnent.  If  it  is  important 
for  us  to  save  the  housewife  from  a  bruised  thumb,  how  much  more 
important  is  it  for  Idle  man  in  the  slit  trench  or  behind  a  ship’s 
anti-aircraft  battery.  For  him  it  can  split  the  second  between 
life  and  death.  Multiply  U*'is  element  of  speed  by  the  factor  of 
climatic  conditions  and  you  can  begin  to  see  the  complexities  of 
the  problem.  Weather,  for  exanB>le,  is  one  of  the  major  considera¬ 
tions,  if  not  the  major  one,  that  must  enter  the  packaging  picture 
in  the  Arctic,  And  so,  if  we  are  to  maintain  a  posture  of  instant 
defense  and  retaliation,  proper  packaging  of  equipment  for  all 
conditions  of  use  anywhere  must  play  an  oven  greatei*  role  in  our 
planning  and  covelopnsent.  The  fact  is  that  many  of  our  present 
packages  fall  short  of  this  goal,  T'nat,  again,  is  a  joint 
responsibility  of  indust-ry  and  the  services. 

Our  second  subject  of  discussion  is  materials  handling,  m 
its  relationship  to  packaging,  it  has  the  responsibility  of 
establishing  methods  and  conti^ol  of  mechanical  equipment  to 
support  first,  the  flow  of  material,  and  second,  vxarehousing. 

Here  the  objectives  are  to  save  money,  time,  and  labor, 

A  good  mechanical  handling  ^stem  is  essential  to  svirvival 
in  a  system  of  competitive  mass  production  —  whetiier  it  be  by 
conveyor  systems,  fork  tracks,  pallet  jacks,  dollies  or  what¬ 
ever  else  is  needed  to  keep  materj.als  moving  within  a  plant. 

As  for  warehousing,  we  recognize  that  good  materials  handling  not 
only  means  making  the  most  of  the  cubic  area  available,  it  means 
knowing  where  materials  are  >djen  you  want  them,  and  being  in  a 
position  to  support  either  manufacturing  or  supply  in  the  shortest 
possible  tiiue,  at  the  lowest  possible  cost. 

Now  originally,  the  concern  of  the  raanufactttrer  began  at  the 
receiving  dock  of  his  factorj'-  and  ended  at  tlie  shipping  platform, 
including  the  need  to  conform  to  freight  classification  require¬ 
ments,  Todaj’-,  equal  consideration  must  be  given  to  materials 
handling  before  and  beyond  this  stage.  One  reason  is  the  fact 
that  certain  warehousing  and  manufacturing  problems  are  the 
res’olt  of  packaging  inadequately  designed  for  hmdling  by  plants 
or  warehouses  to  which  the  goods  are  shipped,  A-^  a  result,  many 
customers  now  specify  packaging  designed  for  use  in  high-speed 
production  artd  inm roved  materials  handling  in  their  plants.  I 
appreciate,  of  course,  that  the  interest  of  the  armea  services  on 
liiis  point  may  be  secondary  in  some  respects;  but  it  does  become 
a  matter  of  prime  concern  to  them  in  the  proper  utilization  of 
warehouse  space  and  where  gooas  are  trans-shipped  from  larger  to 
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smaller  military  depots,  and  then  to  still  smaller  ones. 
Whether  or  not  they  directly  participate  in  the  process, 
anything  that  facilitates  and  speeds  the  delivery  of  equip¬ 
ment  made  under  contract  is  very  much  the  interest  of  the 
services. 

This  last  point  is  where  the  interests  of  packaging  and 
materit3*JDBndling  directly  converge  —  where  the  size,  the 
shape  and  the  weight  of  the  package  have  an  immediate  bearing 
on  the  ease  and  economy  with  which  it  can  be  fitted  into  a 
production  or  distribution  system.  For  example,  most  of  us 
will  agree  that  packages  in  excess  of  seventy  pounds  are 
difficult  for  one  man  to  handle  manually.  When  packages  do 
go  beyond  a  certain  size  and  weight,  features  should  be 
incorporated  in  the  package  design  which  will  facilitate 
handling;  a  skid,  for  exan^jle,  at  the  bottom  of  a  large 
wooden  box.  But  Wiatever  the  method,  the  important  thing  to 
remember  is  the  direct  working  inter-relationship  between  the 
two  ~  packaging  and  materials  handling, 

I  have  tried  to  mention  a  few  instances  of  the  problans 
in  this  entire  field  with  which  we  are  concerned.  The 
details,  however,  I  shall  leave  to  the  very  able  experts  who 
will  be  conducting  the  various  talks  and  conferences  of  the 
next  three  days;  but  I  do  want  to  comment  briefly  on  the 
(  meaning  of  this  q/s^josium  and  the  field  it  covers. 

The  very  fact  that  this  symposium  was  called  and  that 
it  is  90  well  attended  is  indicative  o_  the  increasing  recogni¬ 
tion  of  the  iii5)ortance  of  packaging  and  materials  handling, 
both  to  Industry  and  the  Anaed  Forces,  There  is  a  growing 
UTiderstanding  by  management  of  the  fact  that  the  product  alone 
is  not  the  complete  answer.  How  it  gets  to  its  dest^.iation, 
how  quickly,  T*at  it  looks  like,  how  easily  it  can  be  used  — 
these  are  the  considerations  gaining  in  importance. 

This  process  needs  further  strengthening,  not  only 
through  meetingssuch  asthis  between  two  broad  groiq>s,  but  on 
a  day-to-day  basis  within  the  groups  themselves  —  in  other 
words,  in  the  working  relationship  between  these  responsible 
for  planning  and  direction  and  the  experts  concerned  with 
packaging  and  materials  handling, 

Thera  is  Kiother  aspect  of  this  symposium  which  strikes 
me  as  significant,  and  that  is  the  benefits  that  both  of  us 
derive  from  such  an  exchange.  Largely  as  a  result  of  World 
War  n,  both  we  in  industry  and  you  in  the  armed  services  are 
engaged  in  operations  on  a  scale  that  neither  of  us  could 
have  possibly  foreseen  two  decades  ago.  In  many  respects  we 
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face  many  of  the  same  problems  and  are  seelcing  many  of  the 
sajp.e  answers.  It  is  interestjjig  to  note  the  balance  in  this 
syiaposium  between  experts  fror.i  the  services  and  those  fran 
civilian  life.  In  drawing  on  each  other's  experience,  as 
we  are  doing  here,  both  of  us  will  gain  tremendously. 

It  is,  of  course,  essential  that  we  do  so.  Apart  from 
our  own  particular  interests,  there  is  one  point  at  which  we 
must  have  the  most  intimate  coordination  and  that  is  vdiere 
we  meet  with  you  on  matters  of  military  procurement.  Here, 
above  all,  let  us  be  frank  even  though  the  process  may  appear 
painful  at  times,  ye,  in  industry,  have  sometimes  complained 
of  the  rigidities  of  your  proctii’ement  ^stem,  particularly 
with  regard  to  specifications.  It  is  difficult  for  us  to 
xinderstand,  for  example,  why  standardization  and  simplifica¬ 
tion  are  so  difficult  to  achieve,  even  \.’here  the  advantages 
in  cost  and  proauction  may  be  considerable.  On  the  other  hand, 

I  suspect  that  most  of  us  are  onl^’’  dimly  avzare  of  the  reasons 
behind  many  of  the  requirements  set  down  by  the  aimed  services 
as  well  as  all  the  uses  to  which  equipment  may  be  put.  This 
lack  of  knowledge  may  be  the  reason  for  what,  to  you,  appears 
to  be  our  unreasonableness.  As  contractors  for  the  Armed 
Forces  may  I  say,  then,  that  if  we  in  industry  knew  more  about 
your  problems  and  your  thinking,  I  am  certain  that  we  could 
do  a  far  more  effective  job  for  you.  But  I  also  feel  that 
you  in  the  military  services  stand  much  to  gain  from  our 
eirperience  in  fulfilling  the  stem  demands  of  competitive 
free  enterprise.  And,  so  together,  we  must  approach  this 
relationship  in  a  spirit  of  full  and  open  frankness  —  with 
flexibility  and  a  vjillingness  to  re-evaluate  old  concepts  in 
the  light  of  nev?  knowledge;  above  all  with  an  appreciation  of 
the  fact  that  both  of  us  are  working  toward  the  same  goals. 

Finally,  I  see  this  grmposiura  as  the  beginning  rather 
than  the  high  point  of  our  vrorking  rslationship.  This  field 
of  packaging  and  material shandling  is  djTiamic,  It  is  constantly 
changing,  always  growing.  Ideas  and  methods  discussed  in  this 
builaing  during  the  next  three  dsys  may  be  outdated  or  super¬ 
seded  a  year  from  now.  Savings  and  efficiencies  considered 
impossibilities  today  may  be  working  realities  tomorrow.  And 
GO  wo  cannot  consider  our  job  completed  when  we  ring  the 
curtain  dovm  on  the  final  session  this  w’ednesday,  V/e  must 
come  back  to  the  subject  again  and  again  because  that  is  the 
only  sure  guarantee  of  continuing  progress,  I  think  I  speak 
for  industrj-^  viien  I  say  that  for  our  part  we  are  ready  and 
eager  to  do  so. 
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planning  Military"  Transportation  Today 

Major  General  B.  F.  Hayford 
Deputy  Chief  of  Transportation,  USA. 


The  subject  assigned  to  me  is  broad,  conplex  and  to  a 
degree  highly  technical.  Planning  military  transpoi'tation 
today  is  a  subject  too  extensive  to  be  adequately  treated  in 
one  lecture.  I  have  no  intention  of  doing  it  nor  do  I 
intend  to  bore  you  with  a  discussion  of  the  technique  of 
planning.  I  am  mindful  of  the  purpose  of  this  conference  and 
of  the  field  of  interest  of  the  participants.  So  I  shall 
limit  ny  talk  to  those  elements  of  the  Army*  s  planning  which 
I  believe  are  of  interest  to  you,  and  which  can  be  profitably 
discussed  in  the  later  and  less  formal  sessions  of  this  sym¬ 
posium. 

In  the  interest  of  brevity,  I  shall  pass  over  very 
lightly  the  problems  of  peace-time  operation.  If  we  solve 
the  war-time  problems,  we  have  solved  the  most  difficult  ones. 
Further,  since  our  job  is  to  be  prepared  at  all  times  to  take 
up  the  defense  of  our  country,  our  peace-time  equipment, 
organization  and  methods  must  be  of  such  a  nature  as  'to 
facilitate  an  immediate,  practically  instantaneous,  transition 
to  war-time  operations.  Operations  in  >rtiich  the  lives  of 
thousands  of  man  and  women  will  depend  \:pon  the  effectiveness 
of  our  operations  rather  than  the  dollar  and  cents  economy. 
Unfortunately  this  axiomatic  principal  is  too  frequently 
forgotten  by  people  both  within  and  without  the  military 
establishment.  The  soldier  who  needed  ammunition  last  week 
or  the  surgeon  who  needed  biologicals  ten  days  ago  can  hardly 
be  consoled  by  the  explanation  that  the  delay  saved  10%  in 
transportation  costs. 

Another  very  inqjortant  fact  to  be  reiaembered  is  tJiat  the 
transportation  job  is  not  just  an  Army  problem,  not  even  if 
we  restrict  our  area  of  consideration  to  the  transportation 
of  the  Army*  s  supplies.  The  job  must  be  acccwipli^ed  through 
conolete  cooperation  of  all  three  services  and  the  indust^ry. 
Althou^  I  shall  focus  ray  talk  on  the  Anny>s  sphere  of 
activity,  I  hope  you  will  not  forget  that  the  Amy  could  not 
possibly  fulfill  its  transportation  mission  without  the  full 
support  of  the  Navy  and  its  Military  Sea  Transportation 
Sei^ce  and  the  Air  Force  and  its  Military  Air  Transportation 
Service  and  the  industry. 

The  pattern  of  ray  talk  is  this.  First,  a  description 
of  our  war-time  mission  or  task  with  emphasis  on  the  peculiar 
conditions  under  idiich  it  must  be  acccn^lishod.  Secondly, 
what  we  have  done  and  are  doing  to  solve  the  problems,  I  hope 
that  >Aat  I  say  now  will  stimulate  a  lively,  and  beneficial 


/ 


21 


1  of  9 


MaJ.  G«n.  B,  F.  Hayford 


Monday  M 


Oct.  1C',  1955 


exchange  of  ideas  during  the  later  sessions  of  this  sym¬ 
posium, 

Vjhat  is  the  problem?  Simply  stated  it  is  this. 

1.  Transporting  men  and  their  equipment  to  and  from 
their  training  areas  and  to  the  area  of  operations. 

2,  Transporting  to  the  area  of  operations  the  supplies 
and  maintenance  equipment  to  support  them, 

3»  Shifting  forces  and  tJieir  logistical  support  from 
one  area  of  activity  to  another  vrLth  the  speed  and  effective¬ 
ness  demanded  by  warfare  in  the  atcMic  air  age. 

Some  elements  of  this  problem  are  not  pertinent,  to  this 
symposium.  Movements  of  personnel  and  the  shipment  of  bulk 
cargoes  are  the  eLenents  in  point.  Bulk  fuels  make  up  approxi¬ 
mately  50>  of  the  tonnage  to  be  moved.  My  omission  of 
further  discussion  of  these  elements  in  no  way  irtiplies 
uni^ortance  or  ease  of  handling  but  rather  an  effort  to 
limit  discussion  to  those  cargoes  which  present  problems  in 
packaging  and  the  use  of  materials  handling  equipment.  The 
cargo  which  I  wish  to  discuss  now  include  wheeled  and  tracked 
vehicles  (which  make  up  almost  half),  many  bulky  items  of 
equipment  such  asradars,  ammunition  fmd  other  hazardous  cai^o, 
delicate  electronic  and  surgical  equipment,  perishable 
biologicals  for  medical  purposes,  food,  plain  general  cargoes 
and  lastly  cargoes  which  for  reasons  of  secrecy  must  be  care¬ 
fully  guarded.  Each  type  presents  its  peculiar  problems  in 
handling. 


’■niat  is  the  Magnitude  of  tlie  Problem? 


For  purpose  of  illustration  let  us  assume  that  a  force 
of  a  million  men  i-s  to  be  transported  to  an  over-seas  area 
and  supported  there.  The  equipment  which  would  accompany  the 
force  who  average  about  2  1/3  short  tens  per  man  which,  for 
our  hypothetical  force,  would  total  over  2,300,000  short  tons. 
It  would  fill  over  116,000  frei^t  cars  for  the  land  haul  and 
cbout  h60  conventional  ocean-going  ships  for  the  sea  haul. 

For  every  man  in  the  over-seas  area  2/3  of  a  short  ton  of 
cargo  would  be  need  each  month  to  maintain  him.  For  our 
hypothetical  force  this  monthly  maintenance  totals  650,000  tons 
enou^  to  fill  31,000  freight  cars  or  121  ocean  freighters. 


.Remember  this  is  only  part  of  the  total  task;  this  does 

or  personnel.  It  does  not  make  any 
pro^^  on  for  aid  to  indigenous  civilian  populations  By 
Worla  .7ar  II  stanaards,  a  force  of  one  million  men  is  not 
excessive. 
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Under  V/hat  Conditions  Can  We  Expect  to  be  doing  this  Job? 


Since  the  problems  at  the  far  shore,  closer  to  the  foe, 
will  be  more  difficult  ttian  loading  the  cargo  on  ships  or 
planes  in  the  U,S,,  let  us  assume  that  the  cargo  is  loaded 
out  without  presenting  insurmountable  problems  to  the  Amy, 
Transporting  the  cargoes  to  the  far  shore  or  air  field  is 
the  problem  of  the  Military  Sea  Transportation  Service  or 
the  Military  Air  Transportation  Servi.ce.  The  Army«s  real 
problems  begin  idien  the  carrier  arrives  in  the  i/arget  area. 

Landing  on  a  hostile  shore  against  opposition  is  a 
highly  specialized  and  extremely  difficult  operation  but  it 
involves  few  problems  pertinent  to  this  conference.  This 
discussion  of  the  follow-up  operations  of  supporting  forces 
established  ashore  or  tlie  supporting  of  forces  over  friendly 
shores  in  the  area  of  operations  would  be  more  profitable 
for  this  group,  I  ^all  so  limit  my  further  discussions. 

We  must  be  prepared  to  operate  anywhere  from  Arctic 
wastes  to  tropical  steaming  jungle;  through  fine  ports, 
secondary  ports  or  fishing  villages,  over  sandy  beaches, 
tidal  flats  or  rocky  shores. 

During  the  last  war  we  frequently  were  able  to  take 
advantage  of  an  existing  or  rebuilt  port  conplex  within  a 
relatively  short  tine  after  an  attack  began  and  thereafter 
pour  our  cargo  throu^  such  facilities.  In  other  areas  we 
were  able  to  build  good  harbor  facilities.  In  a  future  war 
in  this  age  of  long  range  air  power,  guided  missiles  and 
atomic  bombs,  we  may  be  forced  to  use  open  beaches,  minor 
ports  and  undeveloped  areas  through  all  stages  of  a  canqjaign, 

VJe  can  no  longer  risk  massing  large  numbers  of  ocean  vessels 
at  anchor  or  at  wharves  and  piers,  nor  can  we  risk  huge 
concentrations  of  valuable  cargoes  at  any  point.  It  will  be 
unsafe  to  utilize  the  most  desirable  ports  to  their  maximum 
capacity  as  vre  did  in  the  past.  One  or  two  ships  at  a  tame, 
widely  dispersed  will  be  the  rule  and  we  must  move  them  into 
and  out  of  a  target  zone  as  rapidly  as  possible,  V/e  cannot 
penuit  a  large  port  crovrded  with  ships  to  be  e^osed  to  enemy  long 
range  action. 

The  tremendous  mobility  and  terrific  striking  power  of 
today’s  combat  forces  will  bring  about  extremely  sudden 
changes  in  the  tactical  and  strategic  situation.  This  will 
require  a  highly  flexible  transportation  system  which  will  be 
capable  of  shifting  its  efforts  rapidly  and  effectively  from 
one  area  to  another.  Wo  cannot  allow  a  rigid  transportation 
system  to  restrict  the  combat  forces. 
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In  general  our  transportation  plans  are  therefore  being 
drawn  up  within  the  framework  of  fivo  mijor  objectives. 


1,  To  obtain  gi'eater  speed  and  flexibility  of  movement, 

2,  To  disperse  transportation  media  and.  facilities  to 
the  extent  neccssajy  for  safei^r, 

3,  To  conserve  raarpower  to  the  utmost. 

U,  To  conserve  supplies  and  equipment  for  a  possible 
'■long  pull.” 

5,  To  stand  prepared  for  any  type  of  an  emergency, 
large  or  small,  that  may  occ\ir  anywhere  in  the  world. 

How  do  we  plan  to  solve  our  problems? 

One  of  the  large  classes  of  commodities  to  be  moved 
consists  of  tracked  and  wheeled  weapons  and  vehicles.  Such 
iteras  traditionally  have  be^n  transported  aboard  conventional 
ocean  vessels  either  below  deck  or  lashed  on  deck,  V’e  consider 
such  methods  too  cost]ly  in  time,  money  and  manpower.  More 
serious  is  the  long  time  such  a  vessel  must  remain  in  the  target 
area -to  unload.  One  answer  seems  to  lie  in  some  kind  of  ship 
of  special  design  which  will  permit  these  vehicles  to  be 
rolled  on  and  cff  c-n  their  own  wheels  or  tracks  ready  for  use 
with  a  minimum  of  servicing.  Vehicles  loaded  aboard  such 
vessels  could  themselves  cany  cargo  in  a  manner  similar  to  a 
car  or  train  ferry.  We  have  adopted  a  term  ’’roll- on -roll- off” 
to  designate  vassals  of  this  type.  Studies  recently  made  by 
the  Transportation  Corps  indicate  that  had  such  roll-on-roll¬ 
off  ship  been  used  in  past  war  years  on  the  New  York  - 
Bremerhaven  run  instead  of  the  conventional  cargo  ships,  time 
in  port  and  handling  costs  could  have  been  cut  to  one-third, 

A  study  of  the  overseas  movement  of  ammunition  duri^xg 
the  Korean  emergency  concluded  that  had  ansnunition  been  loadsd 
in  freight  cars  and  these  csrs  moved  overseas  in  car  ferries 
of  either  the  roll-on-roll-off  type  or  the  liftr-on  type  ships, 
a  sav'ing  of  several  million  dollars  in  handling  cost  could  have 
been  achieved  and  Uie  supply  cycle  could  have  been  reduced  by 
23|  days  or  1*1,6^, 

Several  commercial  operators  ore  taking  an  increased 
interest  in  the  advantaTOs  of  this  tjpe  vessel  for  particular 
operations,  VJe  expect  no  see  several  such  vessels  in 
commercial  seindee  in  the  near  future  and  KSTS  is  construct¬ 
ing  such  a  vessel  to  meet  the  Army’s  peculiar  needs. 
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Roll-on-roll-off  type  ocean  ^joing  vessels  will  not  be 
able  to  discharge  their  loads  of  vehicles  over  beaches. 

Some  means  must  be  provided  tv  transport  the  vehicles  from 
the  deep  water  anchorage  to  the  beach.  Our  answer  to  that 
is  a  300-foot  self  propelled  beach  lighter  onto  which  the 
vehicles  can  be  rolled  directly  from  the  ship.  The  lighter 
can  then  proceed  to  shore  and  ds.scharge  them  on  to  the  beach 
over  a  self-contained  ramp.  It  wiU  be  large  enough  to 
carry  several  cf  the  largest  vehicles  and  tanks.  It  will  be 
propelled  by  two  cycloidal  propellers  which  will  be  capable 
of  holding  the  liglitar  in  position  on  a  beach  under  practi¬ 
cally  all  conditions  of  tide  and  ctorrent.  It  will  be  capable 
of  operating  with  conventicnal  ships  with  equal  effectiveness. 

The  roll-on-roll-off  type  vessel  admittedly  is  a  special¬ 
ized  vessel.  Although  several  corcmercial  operators  soon  will 
be  using  vessels  of  this  type,  we  cannot  expect  them  to  fully 
replace  the  more  conventional  cargo  ships.  So  we  are  improv¬ 
ing  our  fleet  cf  lighterage  craft  ’<*ich  wiU.  be  the  link 
between  these  conventional  'pessels  and  the  beach  or  shallow 
water  piers. 

The  Transportation  Corps  is  assisting  in  the  development 
of  a  new  fleet  of  landing  craft,  harbor  craft  and  sLndlar 
vessels.  The  LCJ-l  (6)  (Landing  Craft  Mechanized)  of  World 
War  II  fame  has  been  improved  by  design  changes  and  certain 
mechanical  iirorovemonto.  A  new  Landing  Craft  Mechanized, 
the  LCI-I  (3)  has  now  been  af'  ‘ed  to  the  fleet.  It  is  a  larger 
craft  with  increased  cargo  carrying  csg>acity.  This  vessel 
is  designed  to  lift  any  item  of  equipment  organic  to  an 
infantry  d3, vision.  Its  cargo  well  and  bow  ramp  are  sufficient 
to  accommodate  the  60  ton  tank.  The  LCU  (Landing  Graft 
Utility)  has  also  been  modified  with  a  number  of  design 
changes. 

As  useful  as  these  floating  craft  are  they  possess  two 
taidesljrable  characteristics.  First,  a  safe  haven  must  be 
available  for  their  protection  during  storms.  Second,  ai3d 
more  important,  the  cargo  they  carry  must  be  transfer!^  to 
another  vehicle  at  the  waters  s  edge,  an  awkward  and  labor 
consUiOing  job  in  an  e:q)osed  target  area.  Both  of  these 
di  sad  vantages  can  be  overcome  by  the  use  of  anphibicus  craft. 

The  most  familiar  as  well  as  the  smallest  of  our  wheeled 
anphibians  is  the  World  War  H  DUKW*  This  was  a  faaous  piece 
of  amphibious  equipment  but  it  tias  outlived  its  usefulness 
because  of  its  small  cargo  capacity.  It  will  be  obsolete  as 
soon  as  new  and  larger  amphibians  are  produced  in  quantity. 

One  of  the  newer  amphibians  is  the  2^  to  I*  ton  Stperdukw  >diich 
has  greater  cargo  capacity  than  its  predecessor  but  with  very 
little  change  in  its  overall  dimensions.  Loaded,  this 
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amphibian  has  a  land  speed  of  50  KPK  and  a  water  speed  of 
7  knots.  It  has  a  unique  arrangement  for  control  wherein 
the  propellers  have  a  dual  function  of  power  and  steering. 

No  rudders  are  used. 

Still  larger  than  the  Sv^erdukw  is  the  8-10  ton  DRAKE, 
which  not  only  can  carry  larger  loads  but  is  so  constructed 
as  to  permit  the  use  of  standard  automotive  parts  similar  to 
the  DUKW  and  Superdukw.  It  thus  has  the  advantage  of  econcmy 
in  manufacture  and  interchangeability  of  parts.  It  has  a 
land  speed  of  U2  HPH  and  water  speed  is  up  to  10  knots. 

Ihis  is  the  smallest  wheeled  an^jhibian  equipped  with  a  ramp, 
located  in  the  rear. 

Largest  of  all  the  new  wheeled  anphibians  is  the  BARS, 
or,  to  use  its  long  title,  the  BARGE,  AI-IPinBIOUS,  RESUPPIX 
CARGO.  This  is  in  reality  an  amphibious  barge  and  is  able 
to  cany  cargo  from  ship  to  shore  and  across  the  beacn  with 
payloads  of  up  to  60  tons.  Tires  over  9  feet  hi^  reduce 
ground  pressure  for  movement  over  soft  sand  or  sharp  coral , 
The  BARG’S  four  wheels  are  each  independently  powered  by  a 
165  HP  Diesel  engine.  When  viater  borne  the  RAHC  is  propelled 
by  twin  screws.  Enpty,  the  vessel  has  a  land  speed  of  l5 
MPH  and  sea  ®eed  of  6,6  knots.  Loaded  the  land  speed  is  10 
MPH  and  sea  speed  of  6,1  knots. 

As  soon  as  possible  piers  or  wtiarves  of  various  kinds 
will  be  constructed  and  means  provided  for  the  e3q>editious 
movement  of  car^o  further  ihland.  The  floating  pontoon  pier 
and  causeway  made  up  of  pontoon  cells  that  was  widely  used 
in  World  VJar  II  will  have  much  practical  use  again.  In 
recent  years  various  designs  of  spud  barges  have  come  into 
being.  These  we  believe  wiTJL  provide  us  with  the  answer  to 
some  of  our  dock  problems.  Spud  barges  are  steel  barges  of 
I'arious  types,  sizes  and  characteristics.  When  ready  for 
installation  steel  caissons  are  dropped  through  wells  located 
along  the  outer  edges  of  the  long  axj.s  of  the  barge.  The 
caissons  are  then  driven  to  the  requr.red  penetration,  Ihe 
barge  is  elevated  on  the  caissons  xontil  the  desired  elevation 
has  been  attained.  In  such  a  manner  a  pier  of  practically 
any  desired  size  may  be  erected  in  a  few  days,  Snud  barges 
are  capable  of  being  dismantled  and  may  be  moved  and  re¬ 
erected  at  a  new  site.  The  Transportation  Corps  now  has  spud 
barges  in  active  operation  in  VJhittier,  Alaska  and  Thule, 
Greenland  as  permanent  structures. 

The  Aerial  Tramway  is  a  useful  means  of  moving  cargo 
inland  particularly  where  adverse  terrain  conditions  make 
transportation  by  sixqjler  means  Impractical,  Our  present 
aerial  tramway  consists  of  two  cable  tracks  supported  on  a 
series  of  towers,  Hie  cable  extends  for  about  one  mile  but 
can  be  lengthened  with  equivalent  units,  Su^ended  from  the 
cables  are  four  cargo  cars  with  a  tonnage  capability  of 
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about  lUhO  short  tons  per  day. 

This  cable-way  can  be  used  in  conjunction  with  a  ^ud 
type  pier  as  a  means  of  moving  cargo  from  a  deep  water  berth 
off  shore  to  a  suitable  site  iriland.  It  is  particularly 
advantageous  in  areaj  whore  the  shore  line  otherwise  would 
be  difficult  or  impossible  to  traverse.  The  tran^orting 
medium  is  a  spud  barge  capable  of  being  towed  overseas  and 
of  sufficient  size  to  acccmnnodate  the  entire  system  knocked 
down.  Upon  erection  the  sped  barge  serves  as  the  seaward 
terminal  of  tha  system  to  irtiich  ocean  cargo  vessels  can  be 
berthed  fer  discharge  or  reloading. 

Other  inportant  items  of  shoreside  equipment  include 
newly  designed  rough  terrain  fork  lift  trucks,  rough  terrain 
cranes  and  powered  overland  conveyors.  The  i*ou^  terrain 
fork  lift  trucks  and  cranes  make  possible  the  handling  of 
cargo  from  landing  craft  or  ai-iphibious  vehicles  and  moving 
the  loads  over  sandy  marshy  or  steep  terrains  at  present 
ccmolstely  beyond  the  scope  of  conventional  equipment  of  this 
type.  They  are  essential  for  the  handling  of  unitized  cargo 
about  ’iSnlch  I  shall  speak  later.  Cargo  can  thus  be  quickly 
transferred  to  over-the-roaci  or  rail  equipment  with  a  minimum 
of  man-power. 

Overland  conveyors,  as  the  name  implies,  will  peimit  the 
continuous  movement  of  cargo  over  a  system  of  endless  belts 
and  transfer  tables  with  branches  and  stations,  ^ttese  endless 
belt  conveyors  will  be  capable  of  traversing  almost  any  kind 
of  adverse  land  forms  witii  a  minimum  of  difficulty.  They  are 
bd.lt  in  sections,  each  with  its  own  power,  which  can  be 
assembled  into  any  desired  system. 

More  and  more  frei^t  is  being  transported  by  air  and 
we  will  strive  to  achieve  carplote  air  transportability  of 
all  of  our  materiel  in  the  not  too  distant  future.  Although 
the  long  hauls  will  be  flown  by  the  Air  Force,  the  Axviy  also 
is  developing  a  number  of  cargo  helicopters  capable  of  lift¬ 
ing  moderately  heavy  loads  for  short  distances.  This  opens 
up  a  vxhole  new  cranplex  of  logistical  support  concepts.  The 
exact  form,  substance  and  full  capabilities  of  the  new 
techniques  has  yet  to  be  realized. 

Much  time  and  maipower  has  been  consumed  in  the  past  in 
the  man-handling  of  a  multitude  of  relatively  small  packages. 
In  an  effort  to  eliminate  this  waste,  we  have  analyzed  the 
entire  content  of  the  Army  Supply  System  and  have  learned 
that  fully  of  the  general  cargo  consists  of  relatively 
small  packages.  In  this  group  we  find  ammimition,  food, 
clothiTig,  electrical  equipment,  medical  supplies  and  thousands 
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of  items  of  ^are  parts,  in  the  past  we  have  literally  moved 
movintains  and  movintains  of  tliese  items,  piece  by  piece  into 
and  out  of  every  form  of  transportation  equipment;  not  once 
or  twice  but  often  dozens  of  times,  V<henever  cargo  is  handled, 
costs  mount,  labor  is  wasted,  delays  occur  and  goods  are 
exposed  to  loss  and  damage.  The  overwhelming  burden  of  doing 
this  job  by  outmoded  if  not  ancient  methods  has  become  far 
too  expensive  for  us  to  continue  to  tolerate.  We  decided  to 
do  something  about  it,  not  only  in  future  logistical  planning 
but  in  current  operations  as  well. 

Instead  of  manhandling  each  package  at  each  tranship¬ 
ment  point,  we  are  now  assembling  small  package  shipments 
into  unit  loads  of  optimum  size  for  the  direct  application 
of  mechanical  handling  equipment  with  a  minimum  of  human 
effort,  V/e  call  this  ••unitization”.  It  now  being  done  by 
two  methods;  by  banding  and  bonding  packages  onto  pallets 
and  preserving  the  integrity  of  the  pallet  loads  fron  origin 
to  destination  and  by  carrying  packages  in  large  reusable 
steel  shipping  boxes  or  containers.  Our  goal  is  to  'unitize 
about  hZ%  of  dry  cargo.  The  steel  shipping  container  we  call 
a  Cargo  Transporter  and  the  service  is  knom  by  the  short 
title  CONEX.  The  box  itself  will  carry  9000  lbs,  of  freight 
in  295  cubic  feet  and  is  particularly  adapted  for  cargo 
weiring  up  to  30  lbs,  per  cubic  foot.  Our  cargo  transporters 
are  operated  as  a  si.ngle  fleet  jointly  with  the  U.  S.  Air 
Force  through  a  system  of  centralized  control  in  the  Office 
of  the  Chief  of  Transportation,  By  the  end  of  this  year  the 
fleet  size  will  reach  17,50O  and  more  are  on  order  for  1956, 
Although  the  Cargo  Transporter  has  been  in  service  only  a 
relatively  short  time,  it  has  already  chalked  up  sizeable 
gains  in  reduced  packaging  requirements;  greater  protection 
from  weather,  theft  and  pilferage;  faster  loading*  and  unload¬ 
ing  and  considerable  reduction  in  the  manpower  required  for 
handling,  checking  and  documentation. 

In  time  of  emergency,  the  steel  cargo  tranroorter  can 
be  used  for  storage  in  the  open  affording  adequate  protection 
from  weather  and  reasonable  accessibility  to  the  contents. 

This  feature  should  greatly  reduce  the  amount  of  constructicn 
required  jji  over-sea  areas.  Also,  the  transporters  with  their 
contents  are  always  readj-  for  prompt  movement  to  satisfy 
sudden  demands. 

These  are  some  of  our  plans  for  military  transportation 
in  the  future.  It  is  not  a  complete  description,  nor  is  it 
conclusive.  We  will  never  cease  to  learn  and  develop  better 
methods  and  bet-ter  equipment.  The  ultimate  success  of  this 
entire  program  is  contingent  in  no  small  measure  on  the  degree 
of  close  cooperation  and  mutual  understanding  that  can  be 
realized  between  the  indrstiy  and  the  Armed  Forces.  This 
joint  symposium  on  packaging  and  materials  handling  is  a  prime 
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exan^le  of  the  very  kind  of  activity  that  is  most  likely  to 
achieve  the  desirable  results. 

0\ir  offices  are  always  open  to  you  and  we  always 
welcome  a  man  with  a  suggestion  on  how  we  can  do  it  better. 
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Replenishment  at  Sea 

Vice  Admiral  R.  P.  Briscoe 
Deputy  Chief  of  Naral  Operations 
(Fleet  Operations  and  Readiness) 


The  naval  striking  force  is  a  unique  weapon  which  has 
no  parallel  in  warfare.  It  combines  great  destructive  power 
with  extreme  flexibility  and  mo  bill  ty.  A  task  force  made 
of  heavy  combatant  ships  -  -  battleships  and  cruisers  -  - 
together  with  the  necessary  screening  destroyers,  can  destroy 
coastal  Installations  along  hostile  shorelines,  support  am¬ 
phibious  landings  on  the  eneit^r’s  beaches,  and  sweep  enemy 
shipping  from  the  seas;  fast  carrier  task  forces,  operating 
offshore,  can  launch  air  strikes,  armed  with  a  great  variety 
of  weapons,  to  attack  vital  targets  deep  within  eneiny  territory. 
■But  -  -  powerful  as  the  naval  striking  force  might  be,  its 
lnhee»nt  ability  to  stay  at  sea  is  limited  by  the  amounts  of 
fuel,  ammunition  and  stores  that  the  ships  can  carry  on  board. 

It  is  not  hard  to  understand  that  intensive  operations 
will  result  in  the  expenditure  of  large  amounts  of  fuel  and 
awiiunition.  Minor  battle  damage  can  cause  casualties  to  iiull 
and  machinery  idiich  will  require  replacement  parts  for  emergency 
repairs.  Supplies  in  all  categories  must  be  taken  aboard  and 
aircraft  and  aircrews  must  be  replaced  and  relieved.  Thus, 
after  each  period  of  intensive  operations,  there  must  come  a 
replenishment  phase.  Of  all  the  rsplenishment  categories  in 
terms  of  tonnage  it  is  accepted  that  fuel  and  aimiunition  are 
the  determining  factors  in  measuring  the  ability  of  a  striking 
force  to  stay  at  sea. 

In  order  to  add  endurance  to  the  other  favorable  attri¬ 
butes  of  the  striking  force,  the  Navy  has  developed  the  method 
of  mobile  logistic  support,  i^ich  provides  the  fighting  fleet 
with  the  essential  means  for  continuing  naval  warfare.  The 
flow  of  such  support  is  via  the  mobile  support  group,  aug¬ 
mented  as  necessary  by  advanced  bases,  to  the  ultimate  delivery 
agent  -  -  the  underway  replenishment  group.  This  group  is 
essentially  a  mobile  supply  depot,  armed  for  its  own  defense, 
which  remains  on  the  outer  fringes  of  the  fighting  area,  ready 
at  any  time  to  deliver  the  means  of  war  to  forces  afloat. 

Without  mobile  logistic  support  a  striking  force  would 
be  required  to  return  to  the  nearest  base  of  replenishment 
after  each  period  of  intensive  operations.  Under  these  con¬ 
ditions  offensive  operations  would  be  limited  largely  to  hit- 
and-run  tactics,  with  precious  time  wasted  in  steaming  between 
the  objective  area  and  the  replenishment  base.  But  when  ftOJL 
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mobile  logistic  support  is  available,  the  striking  force  is 
freed  of  its  jaajor  logistic  limitation,  and  is  thus  able  to 
exert  intense  and  continuous  pressure  on  the  enemy,  even  thou^ 
they  may  be  thousands  of  miles  from  permanent  replenishment 
bases.  In  19^5.  during  the  later  days  of  World  War  II,  the 
Fifth  Fleet  was  able  to  remain  continuously  at  sea  for  89 
days,  giving  support  and  cover  to  land  forces  engaged  at 
Okinawa.  This  was  acooiiq:)lished  through  a  complex  of  advanced 
bases,  mobile  support  groups  and  taiderway  replenishment 
activities  with  the  nearest  major  base  at  Ulitbi,  1200  miles 
away.  During  the  more  recent  Korean  operations  the  carrier 
striking  force.  Task  Force  77 »  st^ed  on  the  bomb  line  and 
carried  out  round-the-clock  bombing  by  the  use  of  replenish- 
ment-at-sea  methods.  The  Sixth  Fleet  in  the  Mediterranean 
Sea,  with  no  fixed  base,  is  supplied  from  continental  U,  S. 
bases  l:y  mobile  support  and  underway  replenishment  groups. 

It  has  become  increasingly  evident  that  when  a  naval  force 
engages  in  prolonged  operations  far  from  its  bases  of  supply, 
its  powers  of  endturance,  disregarding  battle  casualties  or 
other  major  mishaps  and  the  human  factors  involved,  are  limited 
only  hy  the  extent  of  the  mobile  logistic  support  which  is 
made  available. 


The  underway  replenishment  group  is  a  task  group  made  up 
of  fleet  auxiliaries,  together  with  appropriate  screening  and 
protective  ships.  The  basic  auxiliary  types  in  use  today  are 
the  fleet  oiler,  the  ammunition  ship,  the  refrigerated  store 
ship  and  the  general  stores  issue  ship.  Certain  specialized 
auxiliary  types,  such  as  replenishment  carriers,  ocean  tugs 
end  a  hospital  ship  may  be  included  in  a  replenishment  group 
if  the  need  is  indicated.  The  screening  ships  will  be  destroyer 
types  capable  of  anti-subnarine  and  air  defense  operations. 

The  heavy  protective  ships  may  include  cruisers  and  a  conl»t- 
ant  carrier. 


The  ultimate  organization  of  an  underway  replenishment 
group  is  determined  ty  the  size  and  composition  of  the  force 
to  be  supported,  as  well  as  by  the  type  of  operations  which 
the  supported  force  bu^  be  expected  to  uxxiertake.  In  addition 
to  the  routine  tasks  of  suppling  fuel,  amnunition,  replace¬ 
ment  aircraft  and  aircrews,  previsions,  general  stores  and 
technical  spare  parts,  the  underway  replenishment  grot5>  may 
also  provide  special  services  such  as  towing,  limited  salvage, 
teclinical  assistance,  mall,  and  medical  support.  An  underway 
repl€3iishment  groiq)  will  normally  be  prepared  to  provide  s\5>- 
plies  and  services  sufficient  to  maintain  the  supported  force 
for  continuous  operations  at  sea  for  a  maximum  period  of  about 
90  days. 

The  major  portion  of  our  auxiliary  ships  at  the  present 
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time  are  World  War  II  types.  The  fleet  oilers  are  generally 
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additional  equipment  and  rigging  added  as  necessary  to  give 
them  the  capability  of  transferring  petroleum  products  while 
underway  in  the  open  sea.  These  ships  are  capable  of  trans¬ 
porting  about  16,000  tons  of  fuel  oil  and  about  600,000  gal¬ 
lons  of  gasoline  as  their  primary  cargo.  Several  of  the  oilers 
have  been  converted  to  serve  primarily  as  gasoline  filling 
stations  for  carriers,  and  carry  about  twice  the  amount  of 
gasoline  with  a  corresponding  r^uction  in  their  black  oil 
cargo  capacity.  The  oilers  are  all  in  the  neighborhood  of 
530  feet  long  with  a  beam  of  7  f«et  and  a  full  load  dis¬ 
placement  of  about  23,000  tons.  These  oilers  are  rigged  to 
replenish  ships  simultaneously  from  both  sides,  the  usual 
practice  being  to  take  the  carriers  and  other  heavy  ships  on 
the  port  side  and  the  destroyer  types  on  the  starboard  side. 

The  pujqsing  rate  for  the  older  tankers  is  approximately  3^0, 

000  gallons  of  fuel  oil  per  i>our  and  about  100,000  gallons 
of  gasoline  per  hour.  The  oilers  are  also  equipped  for  high 
line  transfer  of  such  items  as  lube  oil  in  drums,  bottled 
gases,  movie  programs,  mail  and  high  priority  fleet  freight. 


A  new  class  of  fleet  oiler  is  now  being  introduced  into 
the  fleet.  These  new  ships  are  larger,  faster,  and  have  greater 
cargo  carrying  capacities  and  higher  transfer  rate  capabilities 
than  the  existing  fleet  oilers.  Four  of  these  ships  have  been 
eoR^leted  aixi  will  be  fully  operational  in  the  Fleet  this  year. 

The  aimunition  ships  are  basically  Maritime  Coianission 
type  C-2  cargo  hulls.  Their  cargo  capacity  is  approximately 
6000  to  7000  tons  with  a  full  load  displacement  of  about  14, 

000  tons.  These  ships  are  rigged  to  replenish  ships  along  both 
sides  fhsm  three  stations  on  each  side.  The  transfer  gear  of 
the  ships  is  capable  of  handling  any  of  the  weapons  which  our 
naval  ^r  and  surface  forces  are  ec^pped  to  eB^)loy  at  the 
present  time.  The  maximum  \init  lo^  which  can  be  transferred 
between  the  ammunition  ship  and  a  ship  steaming  alongside  is 
in  excess  of  5  tons.  This  is  possible  only  under  favorable 
weather  conditions  and  requires  close  station  keeping.  Each 
ammunition  ship  normally  is  equipped  with  one  rig,  usable  on 
either  side  which  can  handle  up  to  3  tons,  and  the  remaining 
stations  can  handle  about  tons  to  heavy  ships  and  about 
^  ton  to  destroyer  types  and  other  escorts.  All  of  these 
latter  are  "all  weather"  rigs. 


In  the  field  of  ammunition  ships,  a  new  design  has  been 
con5)leted  and  two  of  the  new  ships  are  presently  under  con¬ 
struction.  The  new  class  will  be  slightly  larger  and  faster 
than  present  ships,  and  will  incorporate  major  improvements 
to  stowage  and  handling  arrangements  for  the  cargo  aimvanition. 
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Our  refrigerated  cargo  ships  are  a  variety  of  Maritime 
CoiiSoissioii  hulls  of  the  C->1.  C>.2.  R— 1.  R— 2  and  VC  types. 

These  ships  average  about  14,000  tons  displac«aeirb  and  have 
anywhere  from  130,000  to  350*000  cubic  feet  of  refrigerated 
cargo  space.  They  are  rigged  similar  to  the  ammunition  ships, 
capable  of  replenishing  a  ship  along  each  side  from  not  more 
than  six  stations  simultaneously.  The  maximum  load  which  can 
be  transferred  is  about  3  tons,  with  the  normal  load  being 
about  !§•  tons  to  heavy  ships  and  ^  ton  to  escort  types,  llie 
design  for  a  new  construction  refrigerated  cargo  ship  has 
been  completed  and  tw)  ships  are  now  under  construction.  like 
the  new  ammunition  ships,  the  new  reefers  will  have  greatly 
improved  facilities  for  stowage,  breakout  and  handling  of 
cargo. 

The  general  cargo  replenishment  ships  are  siad.lar  in  sise, 
configuration  and  rigging  to  the  annunition  ships  and  the 
refrigerated  cargo  ships,  with  the  exception  that  they  do  not 
have  the  specialized  ammunition  handling  equipment  or  the 
refrigerated  cargo  spaces  of  the  ether  types.  Their  transfer 
capabilities  are  similar  to  those  of  the  reefers. 

In  addition  to  the  replenishment  types  discussed  here, 
all  major  combatant  ships  -  -  carriers,  battleships  and  cr.  isers 
-  -  are  equipped  with  limited  capabilities  for  replenishing 
excorts  with  fuel  and  emergency  supplies,  and  all  ships  are 
equipped  to  transfer  movie  programs,  mail,  light  ftreight  and 
personnel. 

The  actual  mechanics  of  the  replenishment  at  sea  opera¬ 
tion  have  been  time  tested  and  proven  over  a  period  of  about 
15  years.  In  the  early  days  of  World  War  H,  the  capability 
for  replenishment  at  sea  became  an  urgent  necessity.  At  that 
time,  both  techniques  and  rigs  were  crude,  inefficient  and 
dangerous.  A  transfer  at  sea  was  a  difficult  and  a  dangerous 
project.  The  ship  making  the  approach  cane  in  as  dose  along¬ 
side  as  he  dared  and  p  a  line  across  by  some  means.  Then 
the  line  was  secured  at  one  end  to  the  nearest  fitting  or 
structure  which  appeared  heavy  enough  to  support  the  load,  and 
with  men  tailing  out  on  the  ^ee  end,  the  transfer  of,  at  best, 
a  few  hundred  pounds  took  place.  Fueling  at  sea  was  much  the 
same.  The  four  inch  hose  was  hauled  across  by  manpower  and, 
with  the  sea  between  the  ships  snatching  at  it  continuously, 
the  end  was  brought  aboard  and  secured  and  the  pumping  comenced. 
Barring  casualties  to  hose  or  gear,  several  hours  later  the 
receiving  ship  was  able  to  go  aboxxt  his  business  with  ftQl 
tanks.  Neither  rigs  nor  procedures  were  standardized.  Each 
ship,  replenishment  and  combatant,  could  be  esqpected  to  have 
his  own  vaid-ations.  Obviously,  this  was  a  bad  situation. 
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So ,  the  designers  and  th«  seagoing  men  got  together  to 


corroox  the  discrepfonv^i^oo.  uiic?  i/xnic  jl^ i  Cdzne  ajLong,  T/nere 

were  type  plans  for  repienishmnt  at  sea  gear  as  well  as 
instructions  on  procedure  for  most  combatant  ships  and  re¬ 
plenishment  ships  then  in  ser^cco  True',  due  to  lack  of 
overhavG.  time,  the  installation  of  the  geai*  was  far  behind  the 
planning,  but  ships  were  able  to  improvise  along  the  lines 
indicated  by  the  type  plans,  so  that  replenishment  became  a 
standardized,  routine  evolution  rather  than  a  hazardous 
undertaking  ^.ich  taxed  the  ingenuity  of  all  hands  involved. 


The  development  of  equipment,  rigging,  and  techniques 
'las  continued*  During  the  Korean  operations,  our  ability  to 
replenish  at  sea  received  a  severe  test.  The  Seventh  Fleet 
was  kept  at  sea  for  long  periods  with  all  replenishment  done 
at  sea.  Uixler  pressure  cf  heavy  operating  schedules  and  tui- 
favorable  weather  conditions,  the  replenishment  at  sea  opera¬ 
tions  reached  their  highest  officiaicy.  The  rates  of  delivery 
of  both  liquids  and  solids  were  increased  to  previously  urjieard 
of  figures,  with  corresponding  reduction  of  times  alongside  -  - 
a  reduction  of  the  times  when  the  ships  cannot  maneuver  rad¬ 
ically,  when  gun  batteries  are  masked,  in  short  -  -  when  the 
ship  is  extremely  vulnerable  to  air  attack.  Here  are  some 
figures  on  the  rates  of  transfer  during  that  period.  Fuel  oil 
was  delivered  to  heavy  ships  at  rates  consistently  greater  than 
160,000  gallons  per  hour  and  to  destroyer  types  at  rates  greater 
than  100,000  gallons  per  hour.  Amnunition  ships  reached  rates 
of  delivery  of  greater  than  100  short  tons  per  hour  to  heavy 
ships  and  greater  than  20  short  tons  per  hour  to  destroyer 
typos.  The  refrtgerator  ships  were  able  to  transfer  between 
60  and  30  short  tons  per  hour  to  heavy  ships  and  better  than 
20  short  tons  per  hotir  to  destroyer  types. 


The  Havy  now  has  a  firm  doctrine  for  both  tactics  and 
technique  for  replenishing  at  sea.  Basically,  for  a  replenish¬ 
ment  operation,  the  replenishment  group  is  formed  in  several 
columns  on  an  appropriate  course  and  at  an  appropriate  speed, 
and  with  ample  spacing  between  ships  to  permit  safe  maneuvering 
of  the  combatants  approaching  and  leaving  their  sides.  The 
requirenentc  of  the  combatants  for  £\iel,  ammunition,  supplies 
and  provisions  will  normally  have  been  submitted  by  dispatch 
prior  to  the  rendezvous  with  the  replenishment  group,  and  the 
over-all  commander  of  the  reolenishment  operation  will  have 
promulgated  a  schedule  for  all  combatants  tc  go  alongside  the 
neceesary  replenishnent  types  to  satisfy  their  needs. 
t.hs  rendezvous  is  effected,  the  combatant  group  and  the  replenish¬ 
ment  group  combine  into  one  formaticn.  The  first  ships  sched¬ 
uled  alongside  take  station  astern  of  their  assigned  replfe**ish- 
inent  ships  and  the  screen  destroyers  not  assigned  to  lifeguard 
duties  astern  of  replenishing  ships,  combine  with  the  replenish- 
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nent  group  screen  -  Thent  on  *ign-?l  from  tbs  officer  in 
tactical  command,  the  operation  commences.  The  screen  is 
adjusted  from  time  to  time  to  permit  the  sci^en  ships  to 
meet  their  schedules  alongside  the  replenishment  ships* 

Fueling  is  accoijplished  by  means  of  the  span  wire 
method,  in  which  the  hose  between  the  ships  is  supported 
on  a  span  wire,  one  end  of  which  is  secured  on  the  receiving 
ship.  The  other  end  is  passed  throtigh  a  block  at  a  boom 
head  and  kept  taut  by  a  winch  on  the  delivering  ship*  There 
are  three  basic  methods  in  use  for  transfer  of  solids*  The 
burtoning  method,  which  is  capable  of  handling  the  heaviest 
loads.  Inquires  the  use  of  a  winch  or  crane  on  each  ship.  The 
load  is  supported  by  the  two  whips,  and  as  the  delivering  ship 
slacks  off,  the  receiving  ship  hauls  in  on  his  whip,  thus 
hauling  the  load  across*  The  housefall  method  is  similar  to 
the  burtoning  method  with  the  exception  that  the  whip  is  not 
tended  on  the  receiving  ship,  but  is  run  through  a  heavy 
block  and  led  back  to  the  delivering  ship,  irfiere  both  aids 
are  tended  by  winches*  The  third  method  is  the  hlghllne  in 
vdiich  one  end  is  secured  on  the  receiving  ship  and  the  line 
is  kept  taut  by  means  of  a  winch  cr  manpower  on  the  deGLlvering 
ship*  The  load  is  then  suspended  from  a  trolley  and  hauled 
across  by  means  of  a  smaller  line  to  the  receiving  ship. 

The  hlghllne  may  be  of  wire  or  manila  except  that  for  per¬ 
sonnel  transfer,  it  most  be  manila  and  it  must  be  tended 
by  manpower* 

Our  efforts  to  Improve  our  capabilities  for  repleiiish- 
■ent  at  sea  In  anv  weather  are  continuing  without  abatement* 

A  method  for  refoeliz^  escorts  at  greater  distances  from  the 
delivering  ship  has  recently  been  evaluated  in  sea  states 
which  would  Biake  it  impossible  to  stay  alongside  using  con¬ 
ventional  methods*  Work  is  continuing  on  a  device  which  will 
Bttintain  a  constant  tension  on  a  line  between  ships,  regard¬ 
less  of  the  motion  of  the  ships*  This  will  relieve  the  prob¬ 
lem  of  maintaining  the  line  taut  by  means  of  a  manually 
operated  winch,  and  will  facilitate  replenishment  under  un¬ 
favorable  sea  conditions* 

Is^rovemaits  to  materials  handling  equipnent  and  pack¬ 
aging  are  also  major  factors  in  our  search  for  increased  pro- 
fic5«nqr*  The  Bureau  of  Supplies  and  Accounts  has  done  much 
or  .le  development  of  equipnent  for  handling  s^ipplies  on  both 
ships  azid  combatants*  Devices  such  as  portable  ele¬ 
vators  and  conveyors,  special  chutes  for  vertical  drops, 
improved  :dlngs  and  nets  and  better  pallets  have  been  developed 
and  are  under  evaluation*  The  problem  of  packaging  presents 
a  ohall^ge  to  the  industry*  To  increase  the  *pay  load,* 
containers  must  be  light  in  weight,  bat  the  winebium  vdio  is 
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handling  the  load  and  the  ^l.ue  jackets  on  the  receiving 
ship  nay  not  always  have  the  "gentle  touch."  5o  the  con¬ 
tainers  nust  also  have  the  necessary  strength  to  vdthstand 
the  rigors  of  the  hpeakout,  the  transfer,  aiad  the  strike- 
dovn.  Light  weight,  strength,  and  the  all  irportant  factor 
of  economical  production  is  a  combination  that  will  take  a 
bit  of  thought.  Special  problems  such  as  shock  proofing  of 
sensitive  equipment  within  its  container  and  waterproofing 
of  containers  against  the  entry  of  sea  water  while  being 
transferred  just  tend  to  make  the  whole  picture  more  interest¬ 
ing. 


The  Bureau  of  Ships  has  made  surveys  on  ammunition  hand¬ 
ling  and  has  developed  special  electric  trucks  and  elevators 
and  a  new  type  of  portable  dunnage  for  use  in  airanunition  ships. 
The  introduction  of  guided  missiles  into  the  fleet  presents 
a  new  problem  of  stowage  and  handling  in  ammunition  ships. 

This  problem  too,  is  well  on  i+s  way  to  solution.  Our  new 
fleet  oilers,  as  has  been  mentioned  previously,  have  greatly 
increased  pumping  rates.  A  new  lightweight  fuel  hose  is  now 
being  evaluated  for  possible  use  in  the  Fleet. 

Mobile  logistic  support  and  replenishment  at  sea  are  here 
to  stay.  The  Navy  has  developed  replenishment  at  sea  into  a 
science,  and  the  development  is  continuing.  It  is  the  life¬ 
line  of  the  Navy  and  it  must  be  ready  when  needed. 

In  order  to  give  you  an  idea  of  the  problems  involved 
and  the  conditions  under  which  we  are  presently  engaged  in 
replenishing  at  sea,  I  have  a  short  movie  which  I  would  like 
to  show  at  this  tine  to  concltKie  my  remarks. 
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"An  Essential  Eleiaeot  of  Air  P«5wer» 
General  John  P.  Dcyie 

Director  of  Transportation,  Headquarters,  XfSKF 


Centlemen,  every  the  newspapers  ttnphasizs  the  global  ad.sslon 
of  the  Air  Force*  If  you  read  of  an  elect! on  in  Japan^  someone  will 
mention  that  the  Fifth  Air  Force  is  over  there.  Let  a  rolcano  blow 
off  in  Alaska  and  we  hear  of  Ladd  and  Slmendorf  Air  Bases.  The 
newspapers  this  summer  have  been  full  of  the  distant  early  warning 
line  %hich  is  that  string  of  stations  across  the  northern  part  of  the 
Aiserican  continent. 

A  couple  of  years  ago  LIFS  magaxine  devoted  an  entire  article, 
practically  an  entire  issue,  to  the  air  base  at  Thule,  Greenland. 

Right  now  there  are  political  difficulties  in  Morocco  and  they  em¬ 
phasize  the  fact  that  we  have  bases  there.  And  so  it  goes,  with 
Spain,  with  France,  with  England,  with  Germaxy,  Saudi  Arabia  and  so 
on  all  around  ttie  world.  Our  Air  Force  is  globally  deployed. 

What  are  some  of  the  applications  of  air  power?  Many  of  then 
are  absolutely  essential  to  the  operation  of  the  Strategic  Air  Command. 
Gcmbat  organizations  that  use  air  transport  move  with  the  speed  of 
modem  aircraft.  These  organizations  all  need  logistic  support,  and 
that  logistic  support  must  then  have  equal  mobility.  If  it  does  not, 
then  the  organization  that  is  supposed  to  take  care  of  the  support 
mission  will  only  be  partially  effective.  I  think  it  is  self-evident 
that  mobility  Is  essential  to  the  application  of  ^ir  power,  and  it  is 
impossible  to  vlexinlise  mobiltty  in  an  air  age  which  does  not  exploit 
to  the  maximum,  the  use  of  air  transport. 

However,  it  is  iiqxxssible  to  cbtain  maximum  utilisation  of  air 
transport  idien  we  lack  aieal  system  for  handling  air  cargo.  Now  to 
some  degree,  other  modes  of  transport  have  attempted  to  integrate  the 
terminals,,  the  vehicles,  the  materials  handling  and  the  packaging 
into  a  idiole,  but  in  general  the  avlat  jon  Industiy  has  not  accot^lished 
this.  In  our  own  military  air  transport  service,  lidch  has  probably 
spent  more  tine  on  this  than  any  organixatdon  in  the  country,  we  can 
get  a  planeload  of  cargo  dnto  the  plane  in  about  eight  minutes,  biat 
it  still  takes  nineteen  minutes  to  tie  that  cargo  down  securdy. 

This  symposium  is  to  deal  principally  with  packaging  and  materials 
handling.  These  are  certainly  iiq»rtaiit  aspects  of  the  problem,  but 
we  do  not  believe  that  these  components  can  b  e  discussed  ee  t^ugh 
they  were  independent  of  the  whole,  idien  actually  they  should  be 
integrated  into  a  c  oaklet#  handling  system. 

The  development  of  a  handling  eyeten  that  we  have  in  mind  mua^ 
consider  the  size  and  shape  of  the  cargo  compartment,  the  eize  and 
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xocabiOii  oi  cargo  doors,  the  strength  of  fluoxu  and  the  ty^je 
and  pattern  of  cargo  tie-down  equipinent.  Cargo  handling 
equipment  must  be  integrated  in  the  vehicle  and  terminal  de¬ 
sign,  The  terminal  design  nwst  be  coicpatible  with  types  of 
aircraft  in  the  system  and  all  other  modes  of  transportation. 
Size,  shape  and  density  of  unit  loads  and  the  type  of  pack¬ 
aging  must  be  considered.  Our  handling  system  must  accept 
current  vehicles  and  facilities,  but  it  m\ist  be  capable  of 
expansion  and  development  consistent  >Tith  the  vehicles  that 
are  now  comLag  out  or  that  will  Jje  built  in  the  future.  To 
develop  such  a  system  is  not  going  to  be  an  easy  task. 

Perhaps  &  module  like  the  fous,*-inch  cube  that  the  archi¬ 
tects  use  can  be  a  tool.  Maybe  aroxind  that  we  can  build  or 
design  our  handling  system  to  permit  inteiohangeability  with 
other  modes  of  transport  and  permit  interchangeability  between 
the  services  and  with  cong&ercial  activi-ties* 

The  Wall  Sti\H)t  Jovimal  of  the  23d  of  September  indicates 
a  gain  of  25  percent  on  trans-Atlantic  air  cargo  and  23  per¬ 
cent  on  domestic  air  cargo  for  19^5*  It  is  significant  with¬ 
in  the  domestic  cargo  field  that  the  all-cargo  carrier  gained 
30  percent  as  opposed  to  only  20  percent  for  the  comblnaticHi 
carrier,  Trendv  such  as  these  cannot  bs  ig^iored. 

Manufacturers  and  carriers  alike  must  look  ahead  to  the 
day  of  the  all-ca;'go  airplane.  With  ouch  developments  will 
come  a  realisation  that  there  must  be  a  tight  correlation 
between  the  cargo  compartment  and  the  size,  coaposition  and 
handling  methods  of  the  packages  going  into  it. 

The  air  freight  industry  is  still  jvist  a  baby.  We  have 
an  opportunity  to  develop  a  handling  system  such  as  I  have 
menti<x»ed  and  to  develop  it  to  the  mutual  benefit  of  both 
ind\ietry  and  the  military  departments.  Now,  this  is  going 
to  requix\i  a  vast  amouixt  of  coordination.  In  order  to  effect 
that  coordination,  we  nved  a  connon  point  of  information  ex- 
change,><  sort  of  a  system  engineering  clearing  hoixse.  We 
think  that  the  clearing  bouse  should  be  primarily  civlli^m 
vdtk  sexvice  partlcipatiax.  We  think  it  must  be  capable  of 
providing  all  of  the  necessary  technical  sldlls,  that  we  can 
call  upon  when  neceaisary  to  the  development  of  such  a  system, 
and  we  think  it  can  only  be  operated  by  some  non-profit  organ- 
ixetion  that  does  not  have  a  pers(sial  aaca  to  grind. 

National  Defense,  gentlemen,  is  a  full  time  Job  for  all 
of  us.  Transportation  is  closely  tied  to  defense  and  to  our 
imtional  eccnocy.  Let's  not  have  future  historians  say  we 
hi»ve  bxiilt  an  unintegrated  air  transport  system  which  dissi¬ 
pates,  as  it  does  to  a  great  extent  today,  the  true  value  of 
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the  air|u&ne  as  a  yehicle  by  persltting  excessive  ground  de¬ 
lays  and  the  lack  of  maximum  utilization  of  cargo  space* 

If  me  can  build  such  an  integrated  cargo  handling  system^ 
ve  irill  increase  our  militazy  mobility  through  the  api^ca- 
tion  of  air  poner  and  me  will  at  the  same  time  increase  our 
civilian  profit* 
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"Research  and  Development— Keeping 
Ahead  of  Military  Operational  Needs" 

Rear  Admiral  F,  R.  Furth,  USN 

Chief  of  Naval  Research 


One  of  the  results  of  research  and  development  is  the 
necessity  to  perform  more  research.  It  is  axiomatic  in 
science  that  whenever  you  make  an  iir^jortant  breakthrough, 
you  usually  open  up  a  whole  new  >)Ost  of  problems  to  be 
solved.  This  is  certainly  true  of  military  research  and 
development.  The  application  of  scientific  research  to 
military  weaponry  has  brought  advances  during  the  past  15 
years  that  dwarf  all  the  progress  made  up  to  that  time. 

It  has  greatly  changed  military  operations,  and  each  new 
weapon  has  brought  with  it  a  school  of  corollary  problems 
that  had  to  be  solved. 

More  is  Involved  here  than  the  traditional  nriLlitary 
see-sav  between  weapons  and  coutermeasures ,  in  which  you 
Increase  the  range  of  your  submarines,  for  example,  then 
realize  you  must  innediately  increase  the  sensitivity  of 
your  sonar  detection  gear,  because  you  assume  the  eneny  can 
improve  his  submartnes,  too.  The  corollary  problems  are 
those  that  crop  up  because  the  new  weapon  changes  your 
supply  problem,  it  may  increase  your  personnel  training 
problem,  or  pose  new  technical  problems. 

One  recent  major  technological  breakthrough  has  been 
the  application  of  nuclear  power  to  submarines.  The  suc¬ 
cess  of  this  program  brought  in  its  wake  new  problems  of 
undersea  navigation  and  psychological  problems  associated 
with  the  reactions  of  a  crew  in  a  boat  submerged  possibly 
for  months  on  end.  Research  and  development  must  antici¬ 
pate  these  problems,  and  keep  abreast  of  them. 

The  military  services  are  now  in  a  period  where  many 
of  the  scientific  and  technological  breakthroughs  of  the 
post-war  period  have  begun  to  reach  the  operating  forces 
in  the  form  of  drastically  different  new  weapons  and  equip¬ 
ments,  It  is  no  exaggeration  to  say  that  we  are  in  a  state 
of  foment,  in  which  operating  procedures  and  tactics  are 
being  revised  to  keep  pace  with  advances  in  weaponiy.  In 
general,  the  speed  and  coitqplexity  of  operations  has  been 
stepped  ap. 

Consider  some  of  the  major  advances  in  naval  warfare: 
Supersonic  Jet  aircraft  will  soon  operate  from  the  docks 
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of  our  carrier?.  A  r«naifisanoe  for  -seaplane-s  appears  to  be 
underway,  heralded  by  the  new  jet-powered  SEA  MASTER,  a  large, 
fast  minelayer.  Quided  missiles  have  entered  the  Fleet,  for 
anti-aircraft  fire  and  shore  bombardment.  Nuclear-powered  iub- 
marines  are  a  reality.  The  range  and  speed  of  naval  operations 
in  the  air,  on  the  surface  and  beneath  the  sea,  is  being 
drastically  stepped  up,  and  as  our  capabilities  are  increased 
we  must  accept  a  greater  premium  cn  speed  and  precision  in 
all  of  our  supporting  operations. 

A  gi'eater  variety  of  supplies  and  eqidpments  must  flow 
to  the  operating  forces  to  meet  their  needs,  and  it  must  wove 
through  the  supply  system  with  more  speed  than  before.  As  a 
research  organization,  it  is  the  job  of  the  Office  of  Naval 
Research  to  lay  the  foundations  for  new  techniques  of  supply 
and  new  kinds  of  equipment  to  ir^srove  the  process.  It  is  not 
enough  to  set  out  to  solve  problems  as  they  arise  in  the  Fleet i 
it  is  not  even  enough  to  anticipate  probl^ns.  If  we  int«»d 
to  keep  ahead  of  operational  needs,  we  must  qrstematically 
examine  the  iMndamental  working  principles  of  our  operations, 
to  find  out  if  the  assumptions  we  have  always  taken  for  granted 
are  really  true. 

The  whole  field  of  logistics  is  being  formally  studied 
to  find  out  more  about  the  principles  which  govern  the  production 
and  distribution  of  goods  in  modem  military  operations.  One 
principal  aim  of  this  work  is  the  introduction  of  objective 
planning  factors  to  replace  guesswork  in  computing  initial 
recuireraents  and  resupply  shipping  requirements  for  any  opera¬ 
tion.  Logistics  research  includes  research  and  development 
on  new  and  improved  mathematical  methods  and  conqjuting  equip¬ 
ment  for  carrying  out  the  statistical  and  administrative 
activities  involved  in  military  logistics  planning.  A  special 
purpose  electronic  digital  computer,  designed  specifically  for 
use  in  logistics  computations,  is  now  in  operation  as  a  part 
of  tills  research. 

This  xrork  is  supporting  research.  It  helps  to  develop 
the  techniques  which  can  be  used  to  solve  specific  operating 
probl«ns,  and  to  design  equipments  for  the  best  possible  per¬ 
formance  of  a  certain  job.  It  is  concerned  with  finding  out 
what  the  true  problems  are,  then  analyzing  them  for  solution. 

One  important  phase  of  this  work  involves  studies  designed 
to  lay  the  ground  work  for  elimliMiting  bottlenecks  in  the  hand¬ 
ling  of  material  in  the  supply  system.  It  aims  to  dev^op  data 
and  techniques  to  improve  storage  efficiency  and  facilitate 
the  handling  of  cargo  and  other  military  equipnent. 

This  study,  undertak«i  by  the  Office  of  Naval  Research, 
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has  included  a  study  and  analysis  of  transportation  and  ship- 
ping  proulenis  eovenng  inland  tifaij?pojftation.  porii  terininal 
operations  and  sea  transport.  Under  a  contract  vith  the 
University  of  California,  engineers  and  statisticians  are 
studying  port  terminal  operations.  We  believe  that  these 
studies  will  find  new  methods  to  increase  the  efficiency  of 
port  terminal  operations. 

As  the  reports  of  this  research  have  uointed  out,  "The 
study  of  the  movement  of  goods,  in  the  broad  sense,  must  take 
into  account  all  of  the  activities  which  occur  between  the 
producer  of  a  commodity  and  the  consumer.  These  activities 
are  the  basis  of  a  coirplest  transportation  ^stem.  However, 
the  complex  system  may  be  treated  as  a  series  of  distinct 
components."  The  study  of  port  terminal  operations  has  been 
concerned  with  only  one  of  these  components,  the  movement  of 
coratt'odities  betwen  the  land  carrier  and  the  ship. 

In  performing  this  research,  the  contractor  first  set  out 
to  obtain  an  accurate  idealization,  or  model,  of  the  cargo¬ 
handling  system.  A  ^sterna tic  analysis  of  thds  model,  employ¬ 
ing  modern  mathematical  techniques  and  electronic  computing 
equipment  when  necessai^'-,  was  then  begun.  A  thorough  field 
study  of  the  time  required  to  load  or  unload  geieral  nixed 
cargo  was  made  on  the  docks  at  a  West  Coast  port.  For  purposes 
of  analysis,  the  cargo-handling  system  was  broken  down  into 
a  series  of  transporting  links.  Each  link  is  considered  to 
be  thecsum  of  all  the  mov«nents  required  of  a  carrier  in 
transferring  a  load  of  cargo  from  one  point  to  another* 

There  is  the  hook  link,  which  is  the  combination  of  the 
hook,  cables,  booms,  winches  and  operators  of  this  equipment. 
The  wharf  link  includes  the  movement  of  a  load  between  a  point 
on  the  pier,  directly  below  the  hook,  and  a  point  in  the  shed 
or  storage  area,  which  is  the  next  link.  The  other  links  are 
the  hold  intermediate  link,  where  cargo  is  dropped  tencorarily 
j.n  the  hold,  and  the  hold  link  itself,  which  is  the  transpor¬ 
tation  to  or  from  the  point  of  xiltimate  stowage  in  the  hold. 

The  studies  made  so  far  indicate  that  the  hook  link  iss 
the  slowest,  but  that  it  is  itself  delayed  almost  cne-third 
of  the  time  by  the  other  links.  Several  correlations  between 
the  haijiling  time  and  the  physical  dimensions  of  the  cargo, 
ship  and  tenninal  have  betm  obtained.  It  was  found,  for 
examnle,  that  a  high  correlation  exists  between  the  time 
required  to  stow  the  cargo  and  the  weight  and  volume  of  the 
individual  units. 

This  information  is  based  upon  an  engineering  analysis 
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of  cargo-handling.  The  contractor  is  now  preparing  a  report 
which  win  give  the  results  of  a  mathematical  analysis  of  the 
data  which  has  been  gathered. 

Another  recent  extension  of  this  work  has  been  the  making 
of  an  extensive  survey  concerning  the  use  of  containers  in 
water,  land  and  air  transportation  networks.  Its  objective 
is  to  obtain  a  con^srehensive  picture  of  the  present  state  of 
the  art  in  containerization.  Since  one  of  the  most  important 
aspects  of  containerization  is  the  question  of  the  optimum 
size  of  the  unit  load,  or  module,  which  is  handled,  the  research 
effort  which  will  follow  this  survey  will  be  focused  on  the 
development  of  size  of  modules  flowing  in  transportation 
notworks. 

The  cargo-handling  research  project  is  a  good  exairple  of 
the  way  research  and  devcloptnent  strives  to  keep  ahead  of 
operational  needs  hy  searching  for  underlying  factors  that 
produce  Inefficiencies  in  the  supply  ^stem.  This  analytic 
approach  is  an  effort  to  seek  out  and  remove  causes,  not  merely 
treat  avMotoms  one  by  one  as  they  arise.  The  better  we  under¬ 
stand  the  intangibles  we  most  deal  with,  the  better  we  can 
manipulate  them  to  our  advantage. 

I  think  I  cann  lUustrate  this  concept  with  an  ejuuapXe 
from  a  military  problem  in  the  physical  sciences.  In  Ko.  ca, 
our  pilots  found  that  their  machine  guns  were  jaMBing  because 
the  lubricant  on  the  aimtiunition  tended  to  stiffen  at  the  very 
cold  tender  at  ures  of  high  altitudes.  Our  laboratories  im¬ 
mediately  set  to  work  to  test  different  types  of  materials 
and  come  up  with  a  l;:bricant  that  would  not  be  affected  by 
changes  in  temperature.  This  was  a  pragmatic,  engineering 
appiroach,  designed  to  come  up  with  a  solution  in  a  hurry. 

At  the  same  time,  we  embarked  on  a  longer  range  project, 
employing  the  research  approach,  idiich  was  designed  to  get 
to  the  heart  of  the  matter*  Its  aim  was  to  discover  the 
fundamental  principles  affecting  the  movement  of  molecules 
in  lubricants  at  various  temperatures— what  causes  them  to 
adiiere  or  move  freely  around  one  another.  Wth  this  know^ 
ledge  we  will  have  a  foundation  on  which  to  build  not  only 
solutions  to  the  lubricant  probl«n,  but  to  other  materials 
problems  as  well.  Military  logistics  research  today  includes 
this  kind  of  fundamental  exploration  that  seeks  to  discover 
and  describe  working  principles  which  can  be  used  as  a  basis 
for  the  development  of  techniques  and  equipment.  It  does  not 
displace  judgment  based  upon  operating  e^qserlenee.  Rather, 
it  provides  the  man  with  eaperienced  judgment  ^«dth  more  objective 
factors  upon  which  to  bcise  his  decisions..  As  iJt  the  case  of 
the  cargo-handling  study,  it  h^ps  to  isolate  the  areas  in 
which  improvements  should  be  made. 
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The  over-all.  problems  are  very  evident.  The  advances 
in  military  technology  have  been  in  the  direction  of  greater 
speed  and  comple:d.ty.  There  is  a  premium  on  mobility  and 
flexibility*  Usage  rates  of  nearly  every  type  of  material 
can  be  expected  to  be  much  higher  than  in  the  past*  The 
trend  toward  complexity  has  placed  much  greater  numbers  of 
items  in  the  sxipply  system  and  has  greatly  increased  the 
nijmber  and  variety  of  items  which  require  special  packaging 
and  handling,  such  as  electronics  components*  The  supply 
system  must  be  able  to  support  operations  in  almost  every 
environment,  from  hot  jungles  to  dry  desert  to  the  Arctic. 

This  places  unusual  demands  on  materials  handling  procedures 
as  well  as  upon  packaging* 

In  the  Navy,  some  of  our  most  pressing  requirements  are 
dictated  by  ths  demands  of  mobile  logistic  support,  about  which 
Admiral  Briscoe  has  already  spoken*  A  principal  emphasis  here 
must  always  be  on  speed— especially  upon  improving  the  rate 
of  transfer  from  ship  to  ship  and  upon  speed  in  striking  cargo 
below  decks*  During  replenishment  operations  ships  are  naturally 
more  vulnerable  to  attack.  While  striking  cargo,  the  water¬ 
tight  integrity  of  the  cortbat  ship  is  broken,  because  hatches 
on  deck  and  between  water-tight  compartments  below  decks  must 
remain  open. 

Navy  development  programs  have  been  working  toward  improved 
ship-to-ship  rigging  and  cargo  nets  for  handling  the  transfer 
of  materials,  and  new  types  of  conveyors  for  getting  it  out 
of  the  hold  of  the  issxiing  ship*  New  types  of  overhead  cranes 
and  deck  equipment,  such  as  wheeled  trucks,  are  under  develop¬ 
ment*  The  concept  of  unitized  loads,  in  which  individual 
packages  are  glued  or  otherwise  fastened  together  to  form  large 
modules  is  being  employed  and  appears  to  offer  many  advantages* 
We  are  also  experimenting  with  other  devices  to  speed  up  trans¬ 
fer*  They  will  be  explained  in  greater  detail  during  some  of 
the  sessions  to  follow* 

The  Navy  is  extremely  interested  in  improving  shiploading 
methods,  especially  cargo-handling  gear  for  combat  ships,  to 
speed  up  the  rate  of  striking  the  material  below,  once  it  has 
been  transferred.  The  problem  is  principally  a  matter  of  work¬ 
ing  out  techniques  for  the  large  aircraft  cariders  such  as 
FORRESTAL,  One  fruitful  line  of  attack  seems  to  be  conveyors 
for  moving  cargo  over  the  deck  and  into  the  hold,  to  gain  the 
advantages  of  keeping  material  and  equipn^nt  moving  in  a  con¬ 
tinuous  flow,  rather  than  in  a  series  of  reciprocating  motions. 

The  Navy  is  likewise  interested  in  improving  methods  of 
materi.als  handling  ashore,  and  has  carried  out  extensive  testing 
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of  methods  of  blocking  and  bracing  in  freight  cars,  more 
efficient  methods  of  warehousing  and  other  related  problemR. 
These  vAll  also  be  discussed  in  detail  later,  by  men  who 
have  been  working  in  this  field* 

In  packaging  the  many  items  which  must  be  transported 
in  this  system,  a  major  factor  is  selecting  the  optimum 
sizes  for  the  containers.  As  I  mentioned  earlier,  a  part 
of  our  logistics  research  program  is  now  investigating  the 
role  of  the  size  of  modules  flowing  in  transportation  networks* 
The  Bureau  of  Strpplies  and  Accounts  has  been  conducting  studies 
in  such  aspects  of  the  problem  as  the  nesting  of  round  con¬ 
tainers,  to  improve  efficiency  of  handling  and  storing.  A 
main  factor  from  the  Navy's  standpoint  is  that  no  container 
is  useful  unless  it  can  be  stored  on  deck  or  be  easily  moved 
through  a  hatch.  Any  container  which  does  not  meet  these 
fundamental  requirements  could  quickly  create  a  bottleneck  in 
the  system. 

The  greatest  problems  in  packaging  have  been  created  ty 
requirements  imposed  by  new  developments  in  warfare.  In  am¬ 
phibious  operations  we  are  faced  with  the  necessity  for  hitting 
the  enemy  with  greater  surprise  and  speed  than  ever  before, 
to  nullify  the  possible  use  of  atomic  weapons  against  our 
attacking  forces.  One  answer  to  this  is  to  develop  techniques 
for  bringing  troops  in  by  air,  which  means  dropping  weapons 
and  supplies  by  air.  The  military  services  are  extremely 
interested  in  aerial  resupply  operations  in  other  areas  than 
the  beachhead,  or  course,  but  I  mention  amphibious  operations 
because  of  the  Navy's  responsibilities  in  this  area.  Packag¬ 
ing  to  withstand  the  shock  of  an  air  drop  has  created  problems 
for  all  the  services. 

One  Interesting  developanent  in  this  field  is  the  Roto- 
chute,  developed  to  meet  Marine  Corps  needs  for  supplying  beach¬ 
heads  ami  other  confined  areas.  It  consists  of  two  rotor 
blades  attached  to  a  hub,  which  is  fastened  to  a  standard 
military  M2  supply  container.  The  M2  container  is  curi-ently 
used  for  supply  drop  by  parachute.  The  rotor  blade  attach¬ 
ment  permits  drops  from  lower  altitudes  and  at  higher  speeds, 
with  greater  accuracy  than  is  possible  with  a  parachute.  It 
is  much  less  susceptible  to  wind  drift  than  a  parachute,  ani 
will  permit  pin-point  airdrops  within  small  areas. 

Another  great  problem  area  in  packaging  has  been  created 
by  the  development  of  guided  missiles,  which  are  now  reaching 
the  operating  forces  in  the  Army,  Navy  and  Air  Force.  The 
central  problem  here  is  packaging  extremely  eon?)lex  and  precise 
machinery  in  such  a  way  that  it  will  not  be  injured  by  any 
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shock  or  vibration  in  spite  of  al‘J  ^  u6  handling  it  must  under¬ 
go  from  the  manufaeturcr's  plant  to  the  storage  areas  aboard 
ship,  at  an  Air  Force  base  or  atcbj  installation. 

The  ticklishness  of  the  prohlen  can  be  illustrated  by  a 
resume  of  the  rdgh  degree  of  reliability  that  must  be  obtained 
if  a  missile  is  to  function  well  oiough  to  reach  its  target. 

The  designer  and  builder  is  faced  with  ndnimising  every 
possibility  of  technical,  failure  in  a  series  of  different 
systems  which  must  all  operate  together.  A  typical  guided 
jrdssile  contains  a  fuel  system,  an  engine,  a  generator, 
regulated  power  supplies,  antennas,  receivers,  amplifiers, 
gyros,  coaqauting  elanents,  hydraulic  servos  and  measuring 
potentioii;eters— .and  this  is  to  mention  only  a  few  of  its 
parts.  Sach  of  these  depends  upon  dozens  of  sub-components, 
such  as  resistors,  condensors,  transformers  and  diodes.  If 
we  assume  that  there  are  only  100  links  in  this  chain,  although 
actually  there  are  many  more,  the  engineer  must  design  and  the 
builder  must  build  so  that  each  one  of  these  parts  has  less 
than  one  chance  in  a  thousand  of  failure,  in  order  to  give 
us  a  90  per  cent  probability  that  the  ndssile  will  complete 
its  mission.  When  we  must  demand  this  degree  of  reliability 
from  delicate  electronic  and  mechenical  ^sterns,  we  must  be 
absolutely  certain  that  we  can  package  them  and  move  them 
ai’ound  without  damage. 

Since  this  is  a  completely  new  field,  no  prior  ejqjorience 
in  missile  shipments  or  storage  exists,  and  conventional  pack¬ 
aging  methods  are  generally  not  suitable  for  g\dded  missiles. 
Ehgineering  for  the  packaging  of  large,  congjlex  items  began 
about  ten  years  ago,  with  the  design  of  containers  for  large 
aircraft  engines.  The  knowledge  and  experience  >diich  was 
gained  in  this  work  is  a  good  foxaidation  for  solving  the  prob¬ 
lems  of  packaging  g\:iided  missiles* 

To  design  and  construct  containers  for  guided  missiles 
entails  a  knowledge  of  the  environmental  conditions  to  which 
the  package  and  its  contents  will  be  subjected,  plus  information 
about  the  fragility  or  ruggedness  of  the  missile  Itself.  2iany 
of  the  difficulties  arise  from  the  fact  that  all  of  this  escai- 
tial  information  is  not  at  pres«it  available  to  the  design 
engineer*  One  stop  to  correct  this  is  the  conQ)ilation  of  a 
book  covering  all  the  important  aspects  of  packaging  guided 
missiles,  which  has  been  prepared  for  the  Department  of  Defense 
under  the  sponsorship  of  the  Assistant  Secretary  of  Defense 
for  Research  and  Development*  This  book  is  now  at  the  printer. 
It  is  an  interim  publication  which  was  designed  to  meet  urgent 
needs. 


This  first  comprehensive  publication  on  guided  raissi.os 


U6 


n 

t 


Reaur  Admiral  F,  R,  Fiirth,  USN  Monday  FM 


Oct.  10.  1955 


packaging  is  truly  a  team  effort.  lAiich  has  been  written  and 
compiled  vdth  the  cooperation  of  fndustry.  All  the  military 
sendees,  the  laboratories  of  other  Government  agencies  and 
rr>re  than  twenty  industrial  concerns  are  among  the  contributors 
to  this  volume. 

It  has  been  pointed  out  that,  * . +  here  are  no  funda¬ 

mental  engineering  differences  between  the  design  of  guided 
missile  containers  and  the  design  of  containers  for  ouhsr  types 
of  equipment.  The  sole  difference  Is  the  degree  of  difficulty 
in  arriving  at  the  correct  solution.  This  difference  of  degree, 
however,  may  be  of  about  the  same  order  of  magnitude  as  the 
difference  between  designing  a  model  aircraft  and  designing 
a  guided  missile.  Over  the  years,  standard  rules  of  thumb  have 
been  developed  for  designing  containers  for  the  vast  majority 
of  military  equipment.  For  a  relatively  small  number  of  highly 
complex  devices,  reliance  on  rules  of  thumb  is  not  sound,  and 
a  detailed  engineering  approach  is  required.  Containers  for 
guided  rdssilee  are  definitely  in  this  category."  This  is 
clearly  an  area  in  which  a  new  operational  ne^  is  placing 
urgent  demands  v^n  our  development  program. 

The  age-old  problem  of  packaging  materials  so  they  will 
withstand  the  ravages  of  time  and  the  elements  has  assumed 
major  importance  today,  when  our  military  forces  must  be 
prepared  to  operate  in  any  part  of  the  world,  and  tdien  we  main¬ 
tain  permanent  bases  with  large  supply  depots  in  some  of  the 
most  varied  and  rugged  climates  knoam  to  man. 

One  of  the  chief  problem  areas  has  been  the  Inability  to 
package  materials  for  storage  for  long  periods,  such  as  three 
to  five  years.  Regardless  of  conditions  inside  the  package, 
deterioration  sets  in  from  the  outside  with  the  passage  of 
time,  particularly  in  tropic  environments* 

An  area  in  which  we  feel  much  work  should  be  done  is  that 
of  exploring  the  use  of  the  new  materials  which  are  now  being 
developed  on  almost  a  monthly  basis,  with  an  eye  to  alleviating 
potential  waidJ.rae  shortages  of  more  conventional  materials* 
such  as  aluminum  foil*  We  know  that  the  demand  for  alusdnun 
and  other  basic  raw  materials  would  rise  sharply  in  case  of 
mobilization,  yet  at  present  we  depend  heavily  upon  them  for 
packagihg*  The  present  highly  vigorous  acti\*ity  in  applied 
chemistry  and  metallurgy  would  appear  to  open  siany  new  door-** 
for  packaging  experts* 

Major  breakthroughs  have  been  made  in  developing  new 
methods  of  staving  off  corrosion  of  packaged  materials*  One 
of  these  breakthroughs,  the  development  of  volatile  rust  in- 
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hi bi tors,  provides  a  good  example  of  how  basic  research  can 
lead  to  unexpected  gains  in  addition  to  solving  the  oroblsms 
which  originally  pronq^ted  the  research. 

During  World  War  II,  the  Naval  Research  Laboratory  was 
performing  basic  chemical  research  in  an  area  which  held  promise 
for  aiding  the  development  of  synthetic  oils  for  very  high  and 
very  low  temperature  operation.  One  of  the  problems  vras  to 
find  rust  inhibitors  to  use  with  these  oils,  since  they  would 
not  contain  the  inherent  rust-inhibiting  qualities  of  natural 
oils.  The  basic  research  on  rust  inhibition  led  to  the  develop¬ 
ment  of  inhibitors  which  were  volatile~they  vaporized  readily 
and  impregnated  the  surrounding  air.  Obviously,  if  we  have 
a  substance  which  will  render  the  air  around  it  "rustproof", 
so  to  speak,  we  have  something  with  great  value  for  packaging. 
These  volatile  inhibitors  have  been  developed  and  they  work. 
Furthermore,  the  method  of  using  them  is  extremely  simple  and 
provides  an  enormous  advantage  to  the  man  who  ultimately  uses 
the  equipmes't.  One  method  is  to  impregnate  paper  with  the 
rust  inhibitor  and  place  a  piece  of  the  treated  paper  in  the 
container. 

For  field  weapons,  such  as  rifles,  machine  guns  and  pistols, 
this  provides  a  very  great  military  advantage,  as  well  as  a 
gain  in  convenience^  Weapons  idiich  are  to  be  issued  directly 
in  the  field  need  not  be  packed  in  cosmolene  or  other  grease. 
They  can  be  packaged  dry,  in  an  air-tight  container,  with  a 
piece  of  treated  paper  in  the  package  and  a  small  tube  of  the 
paper  insert  in  the  bore  of  each  weapon*  A  Marine  on  the 
beachhead  could  receive  via  air  drop  a  rifle  that  had  been 
packaged  long  in  advance.  When  he  ripped  open  the  container 
he  would  be  ready  to  insert  the  ammunition  and  fire. 

This  technique  could  be  extremely  important  in  affecting 
the  outcome  of  an  engagement  fought  in  very  low  temperatures, 
as  in  Korea,  where  the  thermometer  sometimes  dropped  to  40 
degrees  below  zero.  At  this  teiq>erature  a  greasy  protective 
coating  cannot  be  cleaned  off  the  weapons  well  enough  to  per¬ 
mit  them  to  fire,  so  resupply  directly  in  the  field  was  vir¬ 
tually  impossibe.  Research  has  now  changed  this  picture,  and 
the  new  volatile  rust  inhibitors  should  help  our  ground  forces 
keep  ahead  of  the  need  for  greater  speed  and  greater  flexi¬ 
bility  Imposed  by  modem  warfare. 

A  few  minutes  ago  I  mentioned  our  studies  in  cargo  hand¬ 
ling,  and  in  logistics  research  in  general,  as  an  example  of 
research  which  uses  abstract  techniques,  such  as  mathematical 
analysis,  in  dealing  with  fundamental  aspects  of  certain  prob¬ 
lems.  Some  of  this  work  is  essentially  the  creation  of  a  lab¬ 
oratory  model  of  a  real  situation,  in  order  to  study  it  under 
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controlled  circumstances.  At  the  other  end  of  the  scale  we 
have  research  in  which  laboratory  work  is  obviously  not 
enough,  and  much  of  the  work  on  corrosion  aspects  of  pack¬ 
aging  is  in  this  category. 

The  Navy  maintains  a  corrosion  laboratory  and  tropical 
exposure  sites  in  Panama,  where  research  and  developnent 
results  can  be  submitted  to  the  in^sartial  judgment  of  nature 
herself.  This  is  a  facility  for  oombining  the  hard  facts 
of  nature  with  laboratory  precision.  Our  scientists  can 
put  actual  materials  and  equipments  out  in  the  jungle,  then 
watch  the  termites,  or  the  fungi  or  the  humidity  rot  them  away, 
and  make  careful  measurements  of  the  process.  There  are  facil¬ 
ities  for  iimnersing  materials  in  sea  water  and  in  fresh  water, 
for  leaving  them  in  salt-free  air  in  the  interior  of  subjecting 
them  to  other  environmental  conditions.  It  is  possible  to 
simxilate  actual  operational  use,  imitating  the  best  possible 
handling  practices  and  the  poorest  practices,  and  see  what 
actually  happens  to  the  equipment  when  it  is  treated  this  way 
in  the  environments  in  >diich  it  may  be  used. 

This  not  only  helps  our  research  workers  to  spot  a  good 
material*,  it  helps  prevent  wasting  time  and  money  on  a  poor 
one.  A  good  example  is  the  work  with  a  material  developed 
to  prevent  fungal  growth  on  electronic  equipment.  Prelimi¬ 
nary  laboratory  tests  indicated  the  material  wuld  work, 
but  by  actual  field  testing  in  the  jurigle  our  people  were 
able  to  tell,  two  years  in  advance  of  ary  concrete  laboratory 
proof,  that  it  was  no  good.  This  was  one  of  many  experiences 
which  confirm  our  belief  that  nature  is  so  coaplex  that  w® 
cannot  predict  just  how  well  a  material  will  last  without 
actually  putting  it  in  the  field.  Field  testing  new  materials 
under  operational  conditions  is  another  way  of  trying  to  keep 
a  step  ahead  of  operational  needs.  It  enables  our  research 
and  development  programs  to  put  pre-tested  materials  in  the 
hands  of  the  operating 'forces,  so  there  is  less  likelihood  of 
naving  to  go  back  and  retrace  our  steps. 

I  have  tried  to  give  some  Indication  of  the  direction 
and  the  methods  of  military  research  and  developoient  in  con¬ 
nection  with  packaging  and  materials  handling.  eophasis 
has  been  mostly  ipon  the  naval  a^ects  of  this  fielld,  since 
this  is  the  one  with  which  I  am  most  famUiar.  However,  it 
is  a  field  in  which  many  of  the  problems  are  common  to  all 
the  services,  and  many  of  our  projects  are  supported  jointly 
by  the  Army,  Navy  and  Air  Force. 

The  post-war  decade  has  seen  a  virtual  ^splosion  of 
technology,  and  the  military  forces  of  the  world  Jiave  been 
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the  first  to  feel  its  effects.  Speed  and  conrolexity  are  the 
hallmarks  of  this  new  era.  and  flexibility  and  mobility  must 
be  its  rewards.  More  materials  must  be  handled  faster;  a 
bottleneck  exacts  greater  penalties  than  ever  before.  New 
materials  and  new  kinds  of  equipments  must  be  packaged, 
wtdle  cos-. '  are  kept  at  a  minimum;  the  rewards  for  ingenuity 
are  greatei  than  ever  before. 

It  is  a  challenging  picture.  We  have  solved  many  of  the 
problems  that  appeared  so  formidable  a  few  years  i^go.  I  am 
confident  that  the  ones  which  we  are  attacking  today  will, 
^deld  in  time,  but  by  then  new  discoveries,  new  weapons  and 
new  operating  needs  will  have  posed  another  set  of  hurdles 
for  usc  This  is  what  makes  research  and  development  work  so 
interesting. 
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Technical  Editor^  Modern  Packaging  Magazine 


Members  ol'  the  Joint  Military-Industry  Packagjjxg  and 
Matexd.al3  Handling  STJ^posius^  I  just  realized^  in  looking  at 
the  program  before  I  came  up  on  the  pl^tfom,  that  the 
speakers  following  me  will  talk  about  fenzr  aevelopments  of 
the  Military  Estahlishisent  that  ha've  potential  interest  to 
industry.  The  coincidence  is  that  I  am  going  to  talk  about 
four  industry  developments  that  have  potential  applications 
to  the  military,  and  I  can  assure  you  thero  is  nothing  magic 
in  the  number  "4".  It  just  so  hjppens  that,  in  going  over 
the  great  many  developKoents  that  I  knew  about  and  were 
suggested  to  me,  I  caae  \:p  %rith  four  that  I  thou^t  had  the 
greatest  interest  to  this  audience  at  this  time. 

I  think  this  is  a  good  opportunity  to  thank  the  many 
people  that  called  me  and  mbmitted  information  and  told  me 
about  many  of  the  developments  that  1  was  not  too  familiar 
trith. 


How,  the  number  of  developments  that  I  went  throng  to 
decide  on  those  I  just  got  today  was  very  large,  and  I  think 
it  is  an  excellent  tribute  and  an  excellent  Invitation  in  the 
amount  of  research  ana  development  work  that  is  going  on  in 
industry.  It  is  an  excellent  tribute  to  the  understanding 
that  American  industry  has  as  to  the  need  of  research  and 
development. 

I  had  to  use  some  criteria  to  select  these  four  topics, 
these  four  devolopmants  today,  and,  in  general,  my  criteria 
consisted  of  knowing  idrether  or  not  these  developments  had 
the  broadest  possible  potential  uses  in  military  packaging  or 
preservation. 

My  other  criteria  was  that  they  either  knew  or  had 
expanding  interest  in  new  fields.  Some  of  the  items  that  I 
am  going  to  talk  about  are  not  strictly  new,  but  they  are 
moving  very  rapidly  or  there  has  been  s<wi8  sort  of  a  break¬ 
through  or  they  are  moving  into  a  new  field. 

The  third  criteria  was  that  these  developments  must  be 
ccmraercially  available,  and  I  thjbdc  as  I  go  over  these  develop¬ 
ments  you  will  see  why  I  put  that  qualxficatlon  in  —  either 
commercial  or  soon  to  be  coumercial, 
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The  first  of  these  developiBents  inTolvas  a  treatnsnt  for 
sakiiig  papor  greas^roof .  As  most  of  you  know,  papor  there 
are  only  two  basic  types  of  paper  that  are  greaseproof  as  they 
come  out  of  a  paper  mill.  One  is  parchment  p^er  and  the  other 
is  so-called  glassine  or  greaseproof.  Now,  both  of  these 
papers  have  a  high  level  of  greassproofhess.  That  is,  whether 
you  test  it  by  th  »  j»-cailed  turpentine  method  or  whether  yon 
test  thma  against  lubricating  oils,  they  are  both  an  extremely 
greaseproof  '^ype  of  p£9er.  However,  both  of  these  papers  have 
some  disadvantages  in  their  limited  uses, 

Qlassine,  for  example,  is  qudte  hrittle.  Parchment  has 
also  wet  strength,  but  it  doesn’t  have  the  kina  of  properties 
that  render  it  genuinely  useful  for  all  greaseproof  applica¬ 
tions  and,  as  a  result,  there  has  been  a  real  need  for  some 
sort  of  paper  trealAent  or  coating  which  would  render  paper, 
basic  paper  —  that  is,  as  it  comes  off  the  paper  machine  — 
highly  greaseproof. 

The  use  of  coatings  and  lamination,  such  as  polyethylene 
or  acetate.  In  general  increase  the  cost  tremendously.  They 
do  render  the  paper  greaseproof,  that  is  true,  but  they  do  so 
at  a  considerable  ;Lncrease  in  cost. 

There  have  been  other  attempts  to  apply  different  coat¬ 
ings,  or  even  sisings,  but  those  have  not  been  too  flexible 
because  of  reasons  of  flexibility. 

Now,  there  has  recently  bean  put  on  the  raaiicet  a  process, 
a  sialn.g  actually,  for  treating  paper  in  the  paper  machine 
or  adjacent  thereto,  liiich  gives  that  pa^er  a  high  degree  of 
greaseproofness.  Practically  any  basic  type  of  psper  can  be 
used,  idiich  means  that  kraft  psper  would  be  an  excellent  base. 

The  treatment  has  the  further  advantage  that  it  doesn’t 
affect  the  physical  properties  or  appearance  of  the  paper. 

The  treatment  can  be  applied  in  a  considerable  range  of 
treatments,  anysheres  from  rendering  the  paper  slightly  grease¬ 
proof  to  rendering  it  so  greaseproof  that  you  can’t  drive  oils 
or  fats  through  it,  except  perhaps  by  continued  abrasion. 

It  also  appears  that  this  treaiaent  does  not  In  any  way 
affect  the  greater  usefulness  of  the  paper  in  terns  of  adhesives 
or  by  aab sequent  coatings  by  resins  or  other  agents. 

There  is  an  unexpected  application  for  the  paper  of  this 
type  in  that  in  many  of  the  laminatioas  —  even  laminations 
involving  wax,  laninatLons  involving  asphalt  or  pexfos^s  in 
other  ^plications  —  there  is  a  requirement  for  greaseproof 
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during  px^odftdlng.  For  oxasple^  tha  instant  tha  vax  xanrinat— 
ing  agent  hits  a  piece  of  p^er,  there  is  a  requirement  for 
greaseprooihess  that  does  not  continue  after  the  vax-laminatad 
agent  has  been  cooled, 

:niis  treatment  for  base  paper  has  one  further  advantage. 

It  does  impart  some  degree  of  wet  strength, 

Nov^  the  odlitaxy  department,  the  military  organization 
uses  a  certain  amount  of  polyethylene-coated  paper  in  ahicb 
there  is  some  problem,  because  polyethylene  is  not  the  best 
greassp roofing  agent  in  the  world,  and  the  pacification 
requirement  is  that  the  greaseproofness  be  evaluated  using 
turpentine. 

The  combination  of  those  two  elements  made  the  polyethy¬ 
lene  paper-coating  situation  in  the  greaseproofing  area  scna- 
what  doubtful,  I  am  very  sure  that  by  the  use  of  this  sizing 
agent  as  a  greaseproof  treatzient  forpaper,  the  matter  of 
polyethylene-coated  pper  meeting  peciflcatloa  requirements 
win  be  greatly  sLipUfied. 

You  will  now  have  the  situation  where  the  polyethylene 
will  hold  ,  back  a  certain  amount  of  the  greaay  coating  or 
preservative,  or  idiat  have  you,  and  the  treated  pper  itself 
will  have  .  high  degree  of  resistance  to  grease,  I  think 
this  will  simplify  and  Iprove  the  quality  of  greaseproof- 
coated  pper  in  that  field, 

I  think  the  chief  advantage  of  this  treatment  is  that  It 
will  allow  you  to  take  a  very  strong  and  so-called  coarse 
psqjer,  which  is  kraft  paper,  and  at  very  reasonable  cost  impart 
a  high  degree  of  greaseproot^ess,  and  I  am  sure  that  this  will 
find  many  applications  in  the  siilitazy  packaging  field. 

The  treatment,  as  I  understand  it,  is  available  to  any 
paper  mijl,  it  will  be  very  carefully  controlled  by  a  very 
well-known  coaq>any  which  has  dona  a  great  deal  of  researdi  and 
development,  and  I  offer  that  to  you  as  the  first  develqpnent 
that  I  think  has  an  iJi^)ortant  future  in  the  field  of  military 
packaging,  a  greaseproof  treatment  for  base  papers. 

My  next  development  covers  both  a  prooessand  a  product. 
Now,  this  basic  process  is  not  new.  It  presently  is  tuoder- 
going  a  very  rapid  expansion,.  It  is  increasing  its  razige  of 
usefulness, 

NOW,  the  product  and  the  process  of  those  involves  the 
so-called  foamed  resins,  resinate  fi>,,mi,  Tha  present  interest 
is  the  fact  that  there  is  a  new  resin  on  the  mauicet  which 
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▼ery  much  sin^lifies  the  mothod  ol'  making  containers  or 
sussing  pieces  from  it,  and  the  fact  that  taere  has  been 
a  new  series  of  foamed  resins  idth  entirely  different 
physical  properties,  and  those  are  the  polyurethanes,  and 
there  lias  also  been  some  change  in  the  way  that  they  can  be 
used. 


Foamed  resins  are  extremely  useful  to  shock  and  vibra- 
tlcn  absorbers  as  insulaters  of  heat  ana  sound,  and  its  light¬ 
weight  space-filling  means  to  prevent  movement  within  a  package, 

Ih  general,  all  of  these  resins  have  excellent  dimensional 
stability,  resistance  to  mold  growth.  They  are  water-resistant 
and  can  be  made  with  a  wide  range  of  bo^  densities.  Hov;rever, 
there  have  been  some  problems  in  forming  them  into  intricate 
shspes  or  of  fabricating  them  into  containers. 

There  is  now  on  the  market  —  it  has  just  been  recently 
Introduced  —  an  expandable  polystyrene  that  can  be  used  in 
existing  molding  equipment  %rith  very  little  change  or  modi¬ 
fication,  This  resin  does  require  the  injection  of  a  certain 
amount  of  steam  and  the  application  of  some  heat  but,  under 
those  conditions,  it  is  very  easy  to  expand  into  an  intri¬ 
cately  shaped  package  of  high  strength  or  a  pad  or  a  foamed 
item. 


I  can  very  easily  visualize  the  use  of  this  type  of  resin 
with  very  slaple  semiautomatic  equipment  foaming  vory  large 
size  pads  or  shaqped  objects. 

Now,  up  until  qiiilte  recently,  most  of  the  foamed  resins 
were  quite  rigid,  pretty  much  characterized  by  foamed  polystyrene 
with  tdiich  you  are  all  familiar.  However,  with  the  development 
of  the  polyurethanes,  this  rajige  of  physical  properties  haa 
been  extended  so  that  some  of  these  resins  arc  aLmost  as  soft 
as  sponge  rubber. 

Now,  ^d’.ile  I  was  preparing  the  notes  on  this  talk,  I  came 
across  two  notices  in  the  trade  papers,  just  within  a  few  days 
of  each  other,  of  a  polyurettiane-type  resin  which  can  be 
purchased  in  liquid  form  and  catalyst  added,  and  the  resin 
can  be  cold-expanded  in  any  size  or  shape  of,  well,  container, 
or  fill  iq)  any  space  that  you  wish.  It  doesn't  require  any 
heat  or  pressure. 

Now,  I  think  that  has  tremendous  iaQX/rtance  in  making 
some  of  these  resins  in  the  field,  because  one  of  the  problems 
in  handling  foamed  resins  is  the  tremendous  bulk  that  you  get 
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you  have  to  snip  them  I'ar  or  do  much  hanaling.  As  a  matter 
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of  them  would  nave  to  be  held  dowii. 

You  do  now  have  a  polystyrene  which  xs  very  easy  to  loam 
ana  is  avaiiaoie  as  a  resin.  You  also  nave  a  polyurethane  in 
liquid  lonn  wniCi.  can  oe  xoamea  in  place  witn  no  neat  and  no 
pi'essure. 

Now,  tne  question  may  oe  asiced  as  to  why  we  are  intert^sted 
in  tnese  loamea  i-esins  since  there  are  airoaay  ligntv/eignt 
cusnionmg  materials  on  tne  laarKet.  Tne  anstjep  to  tnat  is  tne 
lact  tncit  tnere  are  a  great  many  unsolved  proolems  in  the  iiold 
of  shocK  ana  vibration.  Each  new  type  of  resin  that  can  be 
consiaeiva  as  naving  usefulness  in  tne  iield  should  be  care- 
iT'ily  evaluated  oecause  each  one  of  these  materials  nas 
entirely  aiiierent  physical  characteiastics.  Styrenes  are 
cnaxacterizeo  oy  great  rj.gidity.  Tne  polyurethanes  ax-e  charac« 
terizoa  by  having  a  suriace  stillness  ana  a  rather  increasing 
softness  as  you  penetrate  the  suriace.  The  loamed  vinyls  have 
a  continued  yield  as  you  press  in;  that  is,  as  you  press  into 
tne  resin,  it  yields  continually,  much  like  a  coiled  spx'ing. 

So,  you  ao  have  in  -this  field  of  foamed  resins  ana  the 
developments  tnat  are  taking  place  a  whole  new  range  of  piiysical 
properties  Uiat  should  be  very  useful  in  the  field  of  shock  and 
vibration,  and  you  oo  have  an  increasing  number  of  convenient 
ways  of  using  these  resins  without  extensive  shipping, 

I,  in  past  years,  talked  to  many  industrial  organizations 
and  to  other  militai-y  symposia.  I  dicn’t  ejqpect  that  I  would 
ever  come  before  one  and  advocate  a  package  with  transparency, 

I  thought  I  would  always  be  talking  about  tran^arency  in 
commercial  work,  but  I  am  up  here  this  afternoon  to  tiy  to 
sell  you  transparency,  not  because  I  am  going  to  glamorize  a 
package  or  a  product,  but  I  think  that  in  certain  types  of 
military  packaging  transparency  can  be  a  ^ery  useful  attribute. 

So,  much  to  own  surprise  and  sense,  I  am  going  to  talk 
to  you  about  a  package  about  which  one  of  its  chief  attributes 
is  transparency.  The  reason  I  am  interested  in  tran^arency 
in  thxs  case  ic  because  the  particular  package  that  I  am  going 
to  talk  about  makes  it  very  easy  to  identify  uhe  product  with¬ 
out  opening  it,  ana  I  think  that  military  packaging  engineers 
will  generally  admit  tnau  a  great  many  packages  that  are  fully 
marked  ai’e  opened  out  of  sheer  curiosity  to  be  sure  that  the 
item  con+ainea  is  the  one  that  is  wanted,  and  you  and  I  both 
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know  that,  when  a  package  nas  been  openeu  in  the  iiela  it  has 
a  vBTy  good  Chance  oz  smiering  deterioration. 

Of  cotirse,  I  understand  that  the  Navy  solves  the  problem 
by  giving  the  pacKage  the  deep  six,  out  whether  it  gets  it 
then  or  whether  it  deteriorates  in  the  fieln,  a  package  that 
has  been  opened  out  of  curiosity  usually  the  part  is 
subject  to  deterioration,  I  am  talking  of  the  development  of 
vacuum-forming  transparent  films  and  the  heat-sealing  equip¬ 
ment  that  has  now  been  developed. 

You  can  easily  seal  them  into  a  heme  tic  package,  Vacutmi- 
forming  can  be  characterized  as  a  simple  low-cost  method  of 
fabricating  many  types  of  thin  plastic  resins  into  intricately 
shaped  packages  of  moderate  size.  The  equipment  is  easy  to 
operate.  The  molds  are  low  in  cost.  By  the  selection  of 
plastic  sheetings  of  different  thicknesses  and  of  physical 
properties,  you  can  develop  a  considerable  range  of  size  and 
load  cqsacities. 

Now  recently,  as  I  said  before,  this  development  has  been 
accelerated  by  simplified  positive  heat-sealing  equipment, 
which  would  make  it  possible  to  take  one  of  these  foam  shells 
ana  seal  the  transparent  surface  over  it,  which  is  both  oil- 
proof  and  otherwise  hermetic.  The  sheetings  in  question 
would  be  cellulose  acetate  or  vinyl  chloride.  They  would  be 
formed  into  conforming  shapes.  The  product  would  be  inserted. 
The  top  sneet  would  seal  into  position  to  make  a  hermetic 
package.  In  the  case  of  snail  steel  parts  or  ball  bearings, 
a  preservative  or  operating  oil  can  be  operated  before  making 
the  top  seal.  Later  the  transparent  polyethylene  will  be 
available  and,  with  polyethylene  sheeting  in  this  same  process, 
you  will  be  able  to  use  a  desiccant.  Vinyl  chloride  and 
cellulose  acetate  would  probably  not  have  sufficiently  low 
moisture  transmission  to  use  desiccants,  but  transparent 
polyethylene  sheeting  would  allow  you  to  use  a  desiccant  which 
would  further  increase  the  range  of  usefulness  in  this  packag¬ 
ing  forming  ana  closing  technique. 

The  identity  of  the  contents  can  be  given  by  adhering  a 
label  on  the  outside  by  printing  dii'ectly  on  the  plastic  or 
by  inciudiT'g  a  printed  plastic  label  within  the  package.  This 
woid,d  mean  that  anyone  coiujig  along  and  opening  the  outer 
container  would  be  able  to  pick  up  the  unit  and  tell  at  a 
glance  from  the  contents  that  they  can  see,  or  the  label  which 
would  be  inside  and  which  they  could  read,  and  would  be 
absolutely  sure  of  the  identity  of  the  part  without  having 
any  excuse  or  occasion  toqpen  it. 
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This  packaging  structure,  this  vacuum-iormeci  shell  from 
the  top  seal,  is  a  very  simple  type  of  pacicage  to  protect 
against  physical  amage.  It  can  be  shipped  In  rigid  foaming 
box- type  construction  with  cut  outside "pads;  and,  when  I 
think  that  it  is  capable  of  moderate  size,  I  don't  think  we 
reached  a  size  limitation  as  yet,  I  have  seen  items  as 
large  as  10  pounds  if  the  sheeting  is  properly  selected,  and 
il'  the  item  is  properly  supported  that  doesn't  seem  to  be  tiie 
limit. 

So,  I  suggest,  gentlemen,  that  someplace  in  the  military 
field  you  consider  the  use  of  tran^arency  In  the  form  of 
tran5p9a*ent  sheetings  vacuum  foam  sealed.  It  is  a  very 
necessary  attribute  for  a  mi.litary  package,  I  am  sure  that 
ve  will  see  many  more  transparent  packages  as  a  resxilt  of 
this  development. 

Development  No,  h  is  one  of  great  interest  and  great 
potential.  It  is  certainly  greater  than  tliose  three  that  I 
have  talked  about  before.  Unfoirtvinat-e ly,  this  development 
has  been  badly  misunderstood  because  of  too  many  claims  and 
a  great  dearth  of  facts,  and  I  am  talking  about,  the  so-called 
low  pressure  polyethylene ^  I  don't  think  there  has  been  a 
substitute  in  the  last  few  months  that  there  has  been  so  much 
talk  about  but  as  little  known  about  as  the  so-called  low 
pressure  polyethylenes,  I  an  going  to  atten?)t  tell  you 
something  about  them,  give  ycu  s:»ae  idea  of  their  packaging 
capabilities,  but  I  am  certainly  not  in  a  position  to  answer 
all  the  questions  that  I  would  like  to  be  able  to  answer. 

Now  actually,  we  are  not  interested  in  whether  the  poly¬ 
ethylene  is  made  by  high  pressure  or  by  low  pressure  —  or  its 
cemvosition,  for  that  matter.  We  are  interested  in  what  it 
does,  what  it  can  do  and  its  cost. 

Because  I  was  going  to  include  this  development,  I  had 
to  include  the  statement  in  my  criteria  that,  in  the  dowlop- 
merts  which  were  commercial  or  would  be  soon  cosscercial, 
actually  there  is  very  little  of  this  so-called  low  pressia:^ 
resin  around,  and  there  is  very  little  known  about  it,  I 
have  drawn  together  a  table  which  I  thirk  briefly  sunmariaeo 
the  important  packaging  characteristics  of  typical  high 
pressure,  i^ch  is  your  available  resin,  and  the  new  low 
pressure,  which  is  the  resin  that  I  am  talking  about,  I  want 
it  understood,  however,  that  these  properties  are  subject  to 
considerable  variation  and  that  I  am  assuming  a  rather  average 
type  of  resin.  Both  the  high  pressure  and  low  pressure  poly- 
ethylsnes  are  capaole  of  considsrable  variatioa,  as  you  know. 
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I  am  assuming  a  rather  typical  resin  and  I  am  going  to 
attempt  to  give  you  the  general  properties  of  both  as  a 
matter  of  cou^arison, 

I  believe  this  table  would  be  a  lot  easier  to  understazid 
if  you  had  copies  in  front  of  you,  and  it  will  oe  presented 
in  the  transcript  of  the  table,  but  I  will  try  to  reaa  it  off. 
The  title  of  the  table  is  "A  Comparison  of  the  Major  Packag¬ 
ing  Characteristics  of  High  Pressxire  Versus  Low  Pressure 
Polyethylenes 

The  first  item  is  ”Tran^arency. "  Outside  of  that,  I 
have  this  statement*  "Both  types  of  resins  are  capable  of 
complete  transparency,"  Right  now,  the  present  type  of 
polyethylene  is  scsnewhat  clouoy,  out  it  is  getting  clearer 
and  I  have  been  assured  by  the  makers  of  the  low  pressure 
type  resin  that  they  will  also  make  a  clear  or  transparent 
polyethylene.  Both  resins  are  capable  of  transparency.  Both 
types  of  resins  will  be  printed  if  they  are  pretreated, 

I  presume  that  ail  of  you  know  that  printing  any  poly¬ 
ethylene  without  having  it  go  through  some  typo  of  pretreat- 
pient  is  a  very  d:.fficult  operation,  Pretreatronts  are  simple 
and  very  effective,  so  that  either  one  of  these  resins  will 
bo  printable  if  pretreated. 

The  next  item  I  have  is  "Water  Vapor  Tranaaission,"  High 
pressure  resins  nave  a  susceptibility  to  water  vapor  of  1,1 
grams  per  hundred  square  incnes  by  the  so-called  General  Foods 
method.  That  is  per  mil  of  film,  per  mil  of  thickness.  The 
low  pressure  resin  has  3/10th5  of  a  gram. 

Now,  that's  a  very  significant  difference,  a  difference 
of  three  to  one,  and  a  very  in5)ortant  problot.  In  other  words, 
the  new  polyethylene,  the  low  pressure  polyethylene,  caa  be 
expected  to  produce  films  or  containers,  bottles  —  anything 
you  wish  —  that  are  at  least  tnree  times  more  moisture  proof 
than  the  present  grade  of  resin. 

How,  that  may  be  subject  to  some  modification,  but  that, 

I  think,  is  a  general  magnitude  of  the  difference. 

The  next  item  is  "Gas  Transmission,"  The  present  type 
of  resins  are  characterized,  in  the  field  of  gas  transmission, 
by  having  a  relatively  high  transmission,  a  relatively  large 
nvanber  of  cc's  per  unit  area. 
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Now,  as  you  begin  to  suspect  probably  froa  ttie  water  vapor 
transmission  values,  the  new  low  pressure  resin  has  quite  low 
gas  transmission  values.  It  will,  of  course,  depena  upon  the 
test  conditions,  the  gas,  and  pertians  the  particular  nvnnber 
of  the  resin  involved,  but  you  can  expect  them  to  be  low.  In 
other  words,  water  vapor  ana  gas  transmission  of  the  new  resin 
will  be  considerably  lower  than  for  the  present  resin. 

Here  is  another  important  characteristic,  “Resistance  to 
Mineral  Oi's."  As  I  said  earlier,  pj-esent  types  of  polyethy¬ 
lene,  wh6Jn>j»'  coated  on  paper  or  as  a  iiltn,  are  not  ideal 
means  of  grease-proofing  against  mineral  oils  and  man  y  of  the 
preservati’^e  conpounds,  I  ciiaractenze  that  in  the  present 
resin  by  saying  “swelling  and  penetration,”  but  with  the  low 
pressure  resin  I  say  “superior  but  swells," 

Now,  that  means  that  you  «X6  not  going  to  solve  completely 
all  greaseproof  problems  witn  this  now  resin.  It  is  bettor 
in  that  it  will  have  a  higher  resiutani^e  to  penetration  by 
the  petroleum  oils.  It  will  r.-isli  orooably  less.  It  will 
take  a  longer  time  to  swell,  but  it  ir  not  enough  greaseproof 
to  be  characterized  as  a  graaseproof  mateirial.  Miybe  it  is 
enough  better  as  a  paper  coating  so  that  it  will  allow  the 
use  of  less  resin.  It  may  do  a  better  job  in  some  cases,  but 
it  is  not  a  completely  greaseprool  resin. 

The  next  iii5)ortant  property  that  I  have  listed  is  "Low 
Temperature  Durability,"  In  this  case,  coth  resins  are 
excellent,  I  am  sure  that  some  of  the  low  pressure  resins 
will  show  some  embrittlement,  but  I  am  also  that  they 
can  be  modified  so  that  they  do  rate  the  qualification  of 
"Excellent,"  so  both  types  of  polyethylene  resins  are  excell¬ 
ent  in  low  tonperature  durability. 

The  next  iaportant  property  is  "Tensil  Strength."  The 
present  resins  show  a  tensil  strength  of  from  two  to  three 
thousanu  poxmds  per  square  inch.  The  low  pressure  resin  will 
run  from  four  to  five  thousand  pounds  per  sqtare  inch,  prac¬ 
tically  double. 

Another  important  characteristic  of  this  resin,  or  any 
other  resin,  is  "Stiffness,"  and,  as  you  all  know,  present 
types  of  polyethylene  are  fairly  soft.  The  new  resin  I  nave 
characterized  as  having  good  stilihess.  There  again  that  will 
depend,  to  a  considerable  degree,  tpon  the  resins  selected, 
but  the  ii!5)ortan+  thing  to  remember  is  that  this  resin  is 
capable  of  makint\  a  still  film  or  a  stiff  container. 
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Actually,  I'ilT,  jaade  I'rom  this  resin  is  as  stiff  as 
cellophane  and  somids  much  like  cellophane. 

Another  ii^ortant  characteristic  is  "Ilnpact  Strength”, 
anJ  in  t*d.s  case  both  strtaigths  are  rated  the  same,  both 
exi93J.ent  in  impact, 

Tne  next  packaging  characteristic  that  I  have  here  is 
the  "Heat  Sealing  Range,”  As  nearly  as  I  can  find  out,  the 
new  type  polyethylene  ixas  about  a  5&®  Fahrenheit  hj-gher  work¬ 
ing  range  than  present  resin,  and  that  means  that  where  the 
present  resin  will  seal,  heat  seal  from  ^30°?,  to  300,  the 
lew  pressure  resin  will  probably  seal  from  2SO  to  350, 

Now,  the  350  figure  is  getting  i?)  to  >diere  you  are  getting 
change  of  paper  if  your  times  are  long  or  there  is  rapid  dis¬ 
integration  of  any  organic  matter,  but  it  nay  be  necessary  to 
feel  certain  grades  of  this  new  rasin, 

Utie  last  item  I  have  on  this  table  is  "Minimun  Use 
Temperature."  That  sho\ild  be  "Maxijmim  Use  Temp erat urea" 
Actually  it  isj  I*ra  sorry  —  "Maximum  Use  Teioperature”  —  and 
there  again  it  is  about  50°  higher  than  the  present  resin. 

Now,  actual  maximum  use  temperatxire  will  depend  upon  a 
great  many  factors  and  conditions.  There  are  many  ways  of 
measuring  it.  They  all  involve  the  use  of  temperature,  and 
some  involve  the  use  of  humidity  and  certain  degrees  of 
pressure,  but  it  looks  as  though  the  present  resins  would  be 
effective  tqp  to  about  180®  F, ,  and  the  low  pr.-essure  resins 
could  be  expected  to  push  this  range  up  to  220°  7.,  a  sub¬ 
stantial  increase  in  the  working  temperature  raaige  of  the  resin. 

Now,  to  summarize,  it  is  quite  apparent  from  this  com¬ 
parison  taat  there  is  a  very  substantial  difference  in  many 
of  the  properties  of  these  two  types  of  resins.  The  nigh 
pressure  type  resin  is  a  softer  resin  with  higher  values  for 
gas  and  water  vapor  and  is  more  severely  affected  by  mineral 
oils.  The  low  pressure  resin  is  much  stronger  and  stiffer, 
has  much  lower  ofLues  for  gas  and  water  vapor  tranamission; 
and,  while  its  resistance  to  mineral  oils  is  scxnewhat  bettor, 
it  is  not  enough  to  warrant  a  designation  of  oilproof. 

Diciaentally,  while  we  are  taljdng  about  high  pressxire 
versus  low  pressure,  you  might  be  interested  in  why  the  names 
"high  prsssurs"  and  "low  pressure"  wore  attached  to  these 
resins.  Present  polyethylene  is  manufactured  at  pressures  in 
ths  neighborhood  of  30,900  poxmds  per  square  inch  at  soneidiat 
elevated  temperatures,  and  that,  I  think,  is  a  pretty  good  case 
for  calling  it  "high  pressure"  resin, 
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■nie  low  pressure  resin  appears  to  be  nanui'actured  at 
pressures  below  1,000  tons  per  square  inch,  aitU  the  pressures 
may  be  below  several  hundred  pounds  par  square  inch;  so  that, 
while  it  isn't  important  for  packaging  usos,  you  can  very 
easily  seG  why  it  makes  7ery  sisple  handle  to  differentiate 
these  two  resins,  one  being  made  of  30,000  pounds  per  square 
inch  and  the  other  being  maae  of  less  than  1,000}  so  that  is 
the  reason  for  the  "low  pressure”  versus  ”high  pressure” 
designation. 

In  my  opinion,  the  clue  to  the  diifersnces  in  the  proper¬ 
ties  and  the  performances  of  these  two  resins  lies  in  the 
fact  that  the  low  pressuire  resin  is  more  nearly  a  straight 
chain  hydrocarbon  and  nas  about  95  percent  crystalline,  while 
the  high  pressure  resin  has  a  considerable  ana  assorted 
branching  of  about  60  percent  crystalline. 

These  differences  in  the  molecular  eoRfiguration  and  in 
crystallinity  are  the  result  of  the  oasic  differences  in  the 
two  processes  of  manufacture. 

The  conclusion  that  I  wish  to  drav  fromihese  oats,  is 
that  we  now  have,  or  we  will  shortly  have,  two  widely  different 
types  of  polyethylene  resin.  Each  type  is  capable  of  sub¬ 
division  intv)  many  grades,  each  having  a  considerable  range 
of  property  for  different  end  uses  and  for  diff event  types 
of  converting  equipraento 

Another  very  i]iq>ortant  fact  is  that  each  one  of  these 
types  of  resins  is  soluble  in  the  other,  so  we  have,  in  effect, 
a  blending  which  can  create  a  thxrd  series  of  new  resins. 
Unfortunately,  it  is  going  to  take  some  time  before  there  is 
sufficient  available  low  pressure  resin  in  all  the  various 
grades  so  that  we  can  tiioroughly  evaluate  it,  but  I  would 
like  to  predict  that  this  resin  will  make  a  vexy  iaqaortant 
contributicax  in  the  field  of  plastics  technology  ar.d  in  the 
plastics  field. 

Now,  in  the  foregoing,  I  have  briefly  goes  over  four 
arl?itrailly  chosen  oavelopraents^  As  I  said  earlier,  there  are 
many  moro  that  happcai  to  have  greater  Interest  to  some  of  you, 
and  certainly  of  interest  in  the  military  field.  In  going 
over  the  program,  I  have  noted  that  some  of  them  will  fiqjpear 
in  the  program  and  will  be  brought  out  at  later  meetings. 

In  my  opinion,  symposia  of  this  type  are  very  effective 
in  acquainting  industry  and  the  military  serrvices  with  each 
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other's  progress,  and  I  hope  that  they  continue.  I  am  su-  e 
that  industry  would  be  happy  to  cooperate  with  the  Depart¬ 
ment  of  Defense  by  having  its  technical  people  meet  regularly 
with  the  technical  people  of  the  military  services  to  exchange 
ideas  and  attack  problems  of  -tiutual  interest.  I  know  that 
such  meetings  will  stimulate  and  accelerate  progress  in  all 
fields,  including  packing,  packaging,  and  preservation.  Ihese 
meetings  of  aoall  groups  of  civilians  who  are  working  on 
similar  problems  in  both  industry  and  the  Military  Establish¬ 
ment  can  result  in  great  savings  of  time  and  money  In  the 
Department  of  Defense. 
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■Thin  Films  of  Teflon  as  Operating 
Lubricants  and  Preservatire  Coatings* 

V,  0.  FitaSinaons 

Naval  Research  Laboratory,  Washington  25 »  C. 


During  the  first  win^er  of  the  Korean  War  considerable 
difficulty  was  encountered  in  the  operation  of  the  20nai  caxmon 
xxsed  in  Naval  aircraft.  The  Bureau  of  Ordnance  requested  the 
Naval  Research  Laboratory  to  investigate  the  problems  of  oold 
weather  operation  and  lubrication  of  guns  and  airaounition  over 
the  “'iemperature  range  -70®F  to  160®F,  A  task  group  of  chemists, 
physicists  and  engineers  made  a  rapid  analysis  of  the  lubri¬ 
cation  requirements  of  the  entire  aircraft  gon  system  and  then, 
through  a  chemical  development  program,  produced  supplies  of 
synthetic  oils  and  greases  to  meet  those  requirements.  The 
new  materials  proved  satisfactory  and  were  adopted  by  the  Navy. 

However,  it  was  recognized  that  a  ooa?>letely  satisfac- 
tory  solution  to  this  problem  had  not  beun  obtained  since  the 
use  of  oils,  greases  or  waxes  as  cartridge  lubricants  caused 
some  difficulties  through  pickup  of  airborne  contaminants  and 
by  adulteration  of  the  gun  lubricants.  Also,  when  the  cart¬ 
ridges  were  lubricated  by  any  of  these  methods,  no  satisfactory 
storage  practices  could  be  developed.  Therefore,  large  numbers 
of  personnel  had  to  be  assigned  to  the  duty  of  laboriously 
hand-lubricating  cartridges  to  be  installed  in  pianos  just 
prior  to  combat  flights. 

Dry  Film  Lubricants  fo:-  Ammmitdnn 

In  the  Winter  of  1951  >  NRL  initiated  for  the  Bureau  of 
Ordnance,  an  investigation  of  the  possibility  of  using  thin 
coatings  of  solids  as  dry  film  luoidcants  for  cartridge  cases. 
Following  conferences  with  Navy  and  Army  ordnance  experts  the 
requirements  for  an  ideal  solid  lulndcant  coatirig  for  cart¬ 
ridges  were  established.  These  are: 

a.  A  coefficient  of  friction  of  0.1  or  less  over  a 
temperature  range  of  -70®  to  500®F. 

b.  Good  adhesion  to  both  steel  and  brass  over  the  pre¬ 
scribed  terperature  range. 

c.  No  melting  or  pronoimced  softening  up  to  500®^« 

d.  Ability  to  protect  brass  and  steel  from  atmospheric 
corrosion. 
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e.  Lowest  possible  adhesion  for  water  or  other  contawi- 
narts. 

f*  Resistance  to  abrasion,  cracking  or  embrittlement 
over  the  required  teugjerature  range. 

g.  Low  thermal  conductivity. 

h.  Low  solubility  in  oils  or  cleaning  solvents. 

i.  Freedom  from  chemical  degradation. 

j.  Ease  of  application  without  effect  on  the  metallur¬ 
gical  or  mechanical  properties  of  the  cartridge. 

k.  Econcmical  justifiability  and  adequate  availability. 

l.  Ability  to  provide  adequate  lubrication  for  cartridges. 

Fourteen  materials,  which  for  one  reason  or  another 
appeared  promising  as  possible  dry  film  lubricants,  were  care¬ 
fully  examined  at  NRL.  Most  of  them  were  discarded  rapidly 
in  early  laboratory  tests.  Of  these,  some  exhibited  co¬ 
efficients  of  static  friction  which  were  too  high,  others  were 
too  readily  wet  by  oils,  ooimnon  gun  solvents,  or  water,  and 

few  were  either  too  soft  or  too  low  in  meltii^g  point.  ( 

It  soon  became  apparent  that  the  most  promising  mate¬ 
rials  were  resins  containing  graphite  or  molybdenum  di5\ilphid© 
and  the  comparatively  new  highly  fluorinated  polymers  such  as 
Teflon,  Kel-F,  or  copolymers.  The  latter  could  all  be  described 
as  plastics  having  extremely  low  surface  energies.  Funda¬ 
mental  research  on  the  wettability  properties  of  fluorine  and/ 
or  chlorine  containing  materials  (references  (l)  -  (6))  had 
been  in  orogress  for  years  at  NRL,  and  the  large  amount  of 
information  available  made  it  possible  to  demonstrate  quickly 
that  polytetrafluoroethylene  ("Teflon")  was  the  most  promising 
plastic  for  application  as  a  cartridge  lubricant.  In  fact. 

Teflon  confomed  to  all  of  the  aforementioned  requirements 
except  one;  the  available  Teflon  coat?ng  material  at  that 
time  did  not  adhere  to  metals  as  well  as  was  desired. 

The  early  cooperation  of  E,  I  du  Pont  de  Nemours  and 
Company  was  invited  in  order  to  obtain  the  most  suitable 
aqueous  dispersions  of  Teflon  for  either  dip  coating  or  spray 
coating  20mm  cartridges  with  Teflon.  This  cooperative  develop¬ 
ment  program  led  to  much  more  satisfactory  Teflon  dispersions, 
more  effective  techniques  of  application,  and  more  adherent 
Teflon  coatings  for  ammunition. 
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A  brief  autnmary  of  the  resulting  method  of  coating 
aranunition  with  Teflon  may  be  helpful  at  this  time*  After 
the  aqueous  dispersion  of  Teflon  particles  in  water  had  been 
appli^  to  the  metal  and  the  cartridge  had  beoi  dried  in  the 
air,  it  was  then  fused  into  a  continuous  film  at  725®F« 
Techniques  of  metal  surface  preparation  were  eTolved  which 
product  greatly  increased  adhesion  between  metal  and  Teflon. 
Experimentation  deaonstrated  that  there  was  no  method  for 
applying  the  Teflon  preparations  without  using  a  miniaum 
fusing  ten^jerature  of  725*^.  Several  heating  methods  for 
fusing  the  Teflon  particles  were  investigated  since  some 
metals  were  physically  affected  by  the  725®F  fusing  temper¬ 
ature,  notably  brass  and  aluminum.  It  was  found  that  radio 
frequency  heating  of  the  Teflon  coated  cartridge  followed  by 
a  water  quench  was  effective  without  aiQr  significant  loss  in 
tensile  strength  resulting  from  the  fbslng  operation. 

After  the  techniques  for  applying  Teflon  coatings  to 
cartridges  had  been  worked  out,  a  new  investigation  was  under¬ 
taken  of  the  properties  of  such  films  as  opposed  to  the 
properties  of  bulk  forms  of  the  plastic  (references  (7)»  (8), 
and  (9))«  It  was  found  that  while  Teflon  is  a  soft  plastic 
in  bulk  and  will  cold  flow  at  2000  psi,  where  used  in  thii> 
films  on  hard  surfaces,  loads  of  over  50.000  psi  can  be 
carried  without  extruding  the  film.  Cycling  under  a  load  of 
50,000  psi  produced  coefficients  of  friction  of  only  .04. 

All  other  solid  films  investigated  produced  coefficients 
of  friction  at  least  2^  times  greater.  For  instance,  Kel-F, 
a  plastic  similar  to  Teflon  but  containing  one  chlorine  atom 
in  each  monomer,  was  found  to  have  coefficient  of  friction  of 
0.43.  Such  a  large  coefficient  of  friction  produces  galling, 
welding  and  tearing.  This  nearly  tenfold  xd.se  in  friction  in 
going  from  Teflon  to  Kel-F  is  an  example  of  a  general  rule 
discovex’ed  during  the  related  early  investigations  that  chlori¬ 
nation  greatly  Increases  wettability,  adhesion  and  dry  firiction 
in  all  polymers.  In  contrast,  fluorination  always  reduced 
friction,  wettability  and  adhesi.on;  thus  Teflon  a  fully 
fluorinated  compound  has  a  uniquely  low  coefficient  of  friction. 

It  was  determined  that  the  low  coefi'cient  of  friction 
of  Teflon  in  contact  with  a  dit-similar  material  wu^  the  same 
as  that  for  Teflon  on  Teflon.  This  was  found  to  be  due  tc 
a  transfer  of  a  thin  film  from  the  Teflon  to  the  other  nu'face 
being  rubbed.  Because  Teflon  has  low  adhesi.^n  ?or  itself,  it 
caniiot  be  friction-welded  to  itself;  therefore,  there  is  no 
build-up  due  to  the  transfer  property  of  Teflor-, 

Teflon  has  low  adhesion  for  practically  ail  solids  and 
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liquids^  This  property  was  fotsnd  advantageous  where  Teflon 
was  used  as  a  dry  f?  lai  lubricant,  since  Teflon  coated  surfaces 
were  found  to  be  repellent  to  contai-dnanti^.  However,  when 
solid  contaxiiinants  are  trapped  on  Teflon  lubricated  surfaces, 
the  transfer  property  of  Teflon  Is  a  disadvantage.  Minute 
amounts  of  Teflon  adhere  to  the  particles  of  the  contaminant 
and  cause  a  loss  of  the  lubricating  film  proportional  to  the 
surface  area  of  the  contaminating  solid  coming  into  contact 
with  the  Teflon  film.  Also,  where  Teflon  is  used  as  a  lub¬ 
ricant  against  surfaces  which  are  dissimilar  continuously 
there  will  be  an  erosion  of  the  film  due  to  continuous  transfers 

Since  it  was  a  prime  requisite,  the  frictional  properties 
were  investigated  first.  However,  the  need  for  corrosion 
preventive  properties  in  such  films  was  apparent,  especially 
if  they  were  to  be  used  to  coat  the  new  steel  cartridges. 

Numerous  test  specimens  were  coated  with  a  variety  of  Teflon 
suspensoid  formulations  and  the  rust  preventive  properties 
were  observed  in  accelerated  fog  cabinet  corrosion  tests. 

It  was  found  that  films  having  satisfactory  resistance  to 
both  rain  and  salt  water  spray  must  consist  of  at  least  two 
coats  of  Teflon  totaling  0.5  mils  to  0.?  mils  in  thickness. 

This  work  indicated  that  150  hours  of  resistance  to  20  per¬ 
cent  salt  spray  at  120®F  could  be  obtained  on  steal  provided 
the  inherent  porosity  of  single  Teflon  films  was  overcome  by 
using  at  least  one  additional  coating  of  Teflon.  Toflun  is 
so  inert  there  is  no  change  in  its  protective  properties  with 
time  or  environment.  Porosity  is  the  main  problem  in  obtain¬ 
ing  protection  against  corrosion. 

Various  laboratory  evaluations  were  made  of  other  properties 
of  thin  films  of  Teflon  on  metal.  Short  term  exposures  to  1000°F 
did  not  damage  the  film.  Low  teiqjerature  tests  to  -75°F  indi¬ 
cated  excellent  adhesion  under  ivpact,  thermal  shock  and  abra 
Sion.  It  was  also  determined  that  no  common  lubricant  or  any 
coHsnonly  used  solvent  had  any  softening  or  solubilizing  effect 
on  the  Teflon  film. 

The  same  evaluations  were  performed  on  two  commercially 
available  dry  film  lubricating  coatings  which  have  considerable 
industrial  usage.  These  two  candidate  materials  had  coefficients 
of  .09  to  0.1.  One  consisted  of  molybdenum  disulfide  dispersed 
in  a  synthetic  resin  and  the  other,  graphite.  In  a  similar 
resin,  Ths  resin  bonded  dry  film  lubricants  did  not  meet  numy 
of  the  requirements  outlined  previously.  Nevertheless,  it  was 
decided  to  conduct  tests  on  these  two  because  of  the  materials 
examined  they  were  the  next  best  to  Teflon  coatings  from  the 
standpoint  of  lubrtcation. 
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In  the  final  wjuiparattve  tests  of  the  dry  film  lubri¬ 
cants,  severe  gun  firing  tests  were  performed  at  NRL  and  at 
the  Naval  Proving  Ground,  Dahlgren.  Vlrginia»  %fith  the  result 
that  only  the  Teflon  coated  cartridges  were  satisfactory  in 
all  respects.  A  long  series  of  tests,  reported  in  reference 
(lO),  established  the  suitability  and  miqueness  of  Teflon  as 
a  dry  film  cartridge  lubricant.  As  a  result,  the  Navy  Bureau 
of  Ordnance  and  the  Office  of  the  Chief  of  Ordnance  of  the 
Arny  initiated  further  military  and  industrial  activity  on 
the  use  of  Teflon  films  as  cartridge  lubricants.  Both  Services 
contracted  for  industrial  pilot  scale  production  of  ZOim  cart¬ 
ridges  coated  with  Teflon.  Extensive  firing  and  test  programs 
have  been  in  progress  for  some  time  by  both  Services  to  determine 
the  methods  of  ^plication  most  suited  to  provide  satisfactory 
coatings  both  from  the  mass  production  and  performance  starrd- 
points. 

Dry  Film  Lubricants  for  SaAll  Armw 

Several  years  ago,  an  investigation  was  begun  at  NRL  on 
vhe  practicability  of  lubricating  and  protecting  the  mechanisms 
of  small  arms  with  Teflon.  For  exan?)le,  thin  coatings  of  Teflon 
on  rifles  and  pistols  appeared  promising  provided  that  sufficient 
durability  in  everyday  use  could  be  established.  Preliaslnary 
firing  tests  at  NRL  quickly  established  that  films  of  Teflon 
only  0.5  mis  thick  provided  excellent  lubrication  to  the  re- 
:-procating  mechanisms  so  widely  used  in  smll  anas. 

The  resulting  increased  Interest  in  Teflon  coatings  for 
ordnance  equipment  necessitated  a  local  shop  facility  for 
coating  the  varied  objects  selected  for  testing  or  experimen¬ 
tation.  Consequently,  a  Teflon  coating  facility  at  the  Naval 
Gun  Factory  was  established  by  the  Bureau  of  Ordnance  with  the 
technical  assistance  of  NRL. 

Interest  of  the  Marine  Corps  Developnent  Center.  Quantico, 
Virginia,  was  aroused  in  the  performance  of  infantry  weapons 
coated  with  Teflon.  A  cooperative  project  involving  the  Bureau 
of  Ordnance  (Code  Rel)  and  NRL  was  established  at  the  Marine 
Corps  Development  Center  to  test  the  performance  of  approxi¬ 
mately  twenty  awall  arms,  rifles,  carbines  and  ma(^iine  guns, 
each  of  which  was  coated  at  the  Naval  Gun  Factory  with  a  two- 
coat  systwn  of  Teflon.  In  planning  the  test  program,  it  was 
recognised  that  if  such  coatings  could  withstimd  the  tests 
outliiied  ly  the  Marines,  it  would  become  feasible  to  coat  thr 
weapons  at  the  time  of  manvif acture  for  not  only  combat  use 
but  al.so  for  purposes  of  storage  and  preseirvation.  Such  coated 
weapons  would  be  in  a  complete  state  of  readlr^ess  for  instant 
use  anyvrtiere  in  the  wcrld.  Therefore,  the  Marines  subjected 
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the  Teflon  coated  weapons  or  weapons*  components  to  conpara- 
tiye  tests  with  counterparts  lubidcated  or  protected  with 
conventional  materials  in  the  conventional  manner.  For  in« 
stance.  Teflon  coated  components  were  compared  with  those 
coated  with  "Cosmoline"  in  salt  spraj  chambers,  tropical 
chambers,  **Weatherometer8,"  low  tenpei’ature  chambers  and  in 
normal  troop  storage  and  use.  In  *11  of  these  tests  the  Cos- 
moline  coating  gave  ooi!5>aratiTely  poor  protection.  In  the 
low  tenperature  tests,  the  Cosmoline  coated  weapons  became 
completely  inoperable.  Where  corrosive  atmospheres  were  in¬ 
volved,  the  Cosmoline  coated  parts  could  not  be  operated  at 
all  because  of  extensive  corrosion,  and  in  most  casSs  the 
parts  could  not  even  be  salvaged.  The  Teflon  coated  test 
conponents  were  always  operable  even  in  cases  where  slight 
corrosion  occurred.  It  is  worthy  of  note  that  at  tempera¬ 
tures  of  -8C°F  there  was  no  tendency  of  the  Teflon  coated 
weapon  to  stick  to  bare  skin  as  was  the  case  with  conventional 
weaoons.  Such  a  property  is  an  advantage  %diere  adjustment  or 
repair  of  the  mechanism  must  be  accomplished  at  subzero 
tesqieratu  'es. 

Firing  tests  of  the  coated  weapons  were  made  under  the 
most  adverse  conditions;  sard  was  introduced  into  the  mech¬ 
anisms;  firing  was  done  so  rapidly  and  for  so  long  that  the 
wood  surfaces  contacting  the  barrels  ignited;  no  gun  cleaning 
was  permitted  for  S  months  except  for  the  interiors  of  the 
barrels;  some  of  the  weapons  were  subaerged  for  days  in  a 
chJorinated  swimming  pool  and  were  never  dried  or  cleaned 
afterward.  At  the  end  of  the  test  period  of  8  months,  only 
the  Teflon  coated  weapons  were  still  functional  -  not  one 
had  failed. 

During  this  time  several  machine  guns  were  fired  for 
15,000  rounds  each,  several  rifles  were  f3 'ed  over  10,000 
rounds  each,  and  the  carbines  were  fired  over  4,000  rounds 
each.  Not  a  single  malfunction  occurred  due  to  faulty  lu- 
birlcation.  All  comparative  firing  tests  with  conventional 
lubricants  produced  malfunctions. 

The  recent  report  of  the  Marine  Corps  Development  Center 
on  the  perfonnance  of  Teflon  coated  weapons  (reference  (ll)) 
concluded  thar: 

a.  "Teflon  is  a  suitable  preservative  for  long  term 
storage  of  weapons  under  those  conditions  which  might  exist 
at  a  storage  site." 

b.  "Teflon  is  superior  to  Cosmoline  in  corrosion  pre¬ 
vention  properties  and  in  the  ease  witli  which  a  weaTx>n  may  be 
readied  for  action." 
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c.  "The  original  coating  of  Teflon  prorldes  satisfactoiy 
lubrication  for  veapone  under  all  circunstances  for  an  alaost 
indefinite  period  folloiring  issue.* 

d.  "Teflon  provides  good  protection  for  weapons  in  the 
hands  of  troops  until  approxinately  1,500  rounds  hare  been 
fired.  The  coating  then  wears  to  the  point  where  the  preserv¬ 
ative  properties  disj^pear  from  high  friction  localities. 

This  wear  entails  no  loss  in  lubricating  property." 

e.  "Conventional  preservative  procedures  nay  be  used 
without  detriment  to  the  lubricating  properties  of  Teflon." 

f.  "Weapons  once  issued  and  used  should  be  recoated 
before  being  returned  to  storage." 


( 


The  recoanendations  of  this  report  are* 

a.  "Teflon  be  considered  suitable  as  a  preservative  fcr 
long  term  storage  of  weapons." 

b.  "Teflon  be  considered  suitable  as  a  lubricant  for 
small  arms  in  troop  use." 

e.  "The  use  of  Teflon  as  a  lubricant  for  the  moving 
parts  of  all  Marine  Corps  weapons  be  investigated." 

Applioation  to  Ships 

While  the  foregoing  program  was  in  progress,  NKL  Interested 
the  Bureau  of  Ships  in  the  use  of  Teflon  coatings  for  applica¬ 
tions  on  submarine  and  ships.  This  led  to  cooperative  activity 
between  the  Bureau  of  Ships  and  NRL  in  the  establlshwent  of 
Teflon  coating  facilities  at  the  Portsmouth  Naval  Shipyard  and 
the  Mare  Island  Naval  Shipyard.  This  work  has  permitted  an 
extension  of  the  equipment  preparation  and  evaluation  programs. 

Large  numbers  of  inboai-d  and  outboard  mechanisms  have 
already  been  coated  on  1?  vessels.  Ill  of  these  applications 
of  thin  flljos  of  Teflon  were  primarily  for  p?«rposes  of  lubri® 
cation  alone  and  not  as  corrosion  preventivea.  Satisfactory 
lubrication  performance  for  over  one  year  has  already  been 
reported.  Not  only  have  the  Teflon  films  been  more  successful 
than  conventional  lubricants,  but  a  weigh L  saving  in  greasing 
6q^lipaalt  of  up  to  four  tons  per  subnari^ie  is  now  believed 
possible  (reference  (12)), 


It  is  to  be  emphasized  that  all  successful  applications 
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of  Teflon  filw  tinder  conditions  of  exposure  to  sea  water 
have  been  with  corrosion- resistant  metals.  Film  porosity 
problwas  make  Teflon  films  on  steel  or  iron  too  vulnerable 
to  corrosive  attack  under  conditions  of  prolonged  exposure 
to  sea  water. 

Applisftliion  tg 

During  the  past  year  an  entire  torpedo,  MK  23,  was  Teflon 
coated  through  the  cooperation  of  the  Naval  Gun  Factory,  the 
Alexandria  Torpedo  Station  and  KRL,  It  was  test  fired  by 
the  Keyport  Torpedo  Station  numerous  tines.  It  was  observed 
that  cor:<08ion  was  minimized  by  the  presence  of  the  non-wetting 
coating.  The  report  the  Keyport  Torpodo  Station  rocowaavis 
further  testing  of  Teflon  coated  torpedoes  and  urges  the  in¬ 
vestigation  of  such  coatings  wherever  applicable  to  spare  parts 
to  improve  the  shelf  life. 

A  recent  problem,  which  has  been  solved  at  NRL  by  the  use 
of  Teflon  coatings  concerned  an  actuator  mechanism  containing 
a  gear  train  and  screw  jack  assembly.  Here  the  problem  was 
storage  inconroatiblllty  between  low  temperature  synthetic 
lubricants  and  low  temperature  elastomers.  Through  the  use 
of  dry  films  of  Teflon  as  a  mechanism  lubricant  and  preservative 
coating,  conventional  lubricants  which  always  produce  solvent 
effects  on  elastomers,  were  eliminated.  Satisfactory  per¬ 
formance  of  this  actuator  is  now  possible  over  a  wide  teapera- 
ture  range. 

Another  storage  problem  which  Teflon  coatings  appears  to 
have  solved  concerns  a  new  release  mechanism  for  parachutes. 

The  preservative  lubricants  used  on  these  mechanisms  deterio¬ 
rated  and  thickened  during  long  storage.  Eventually  this 
caused  the  mechanism  to  become  inoperable.  Coating  such 
mechanisms  with  Teflon  provided  both  all-weather  lubrication 
and  a  durable,  effective,  and  reliable  protective  coating. 

Pecent  Work  at  NRL 

A  more  recent  I'IRL  investigation,  which  is  now  anproacblng 
the  evaluation  stage,  concerns  the  development  of  Teflon  coated 
steel  wire  rope.  Steel  wire  cables  have  been  limited  in  flex- 
ibilitj’-  and  durability  by  the  fretting  wear  between  the  wire 
filaments  and  by  atmospheric  corrosion.  Preliminary  experi¬ 
ment*  at  NRL  on  coated  steel  aircraft  control  cables  were  so 
impressive  that  a  developaaent  and  test  program  was  originated 
in  cooperation  with  three  companies:  Fabrics  and  Finishes 
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Department  of  E.  I.  du  Pont  de  Newours  and  Compai>y,  Ameri¬ 
can  Steel  and  Wire  Division  of  D.  S,  Steel  Corporation,  and 
Hit«np  Wires,  Inc. 

Satisfactory  coatings  have  now  been  produced  on  single 
filaments  of  steel  which  have  high  abrasion  resistance  and 
remarkable  resistance  to  atmospheric  corrosion.  It  is  believed 
that  these  coatings  can  be  applied  by  high-speed  continuous 
production  methods.  The  nerrt  phase  of  this  program  will  in¬ 
volve  fabricating  the  wire  rope  from  the  coate^l  filaments 
using  standard  production  eqtdpm«it.  finally,  the  coated 
rope  will  be  tested  bF  the  Navy  and  lixiustry  for  resistance 
i.0  flexing,  abrasion,  corrosion  and  fretting  under  tensile 
loads. 


Despite  the  many  successful  applicatit  ;:*  of  Teflon  coat¬ 
ings  described  here,  such  coatings  are  not  the  answer  to  evezy 
problem  invol»i:*g  lvb»*ieants  nor  are  they  always  the  best 
method  of  precerving  metal  equipment.  There  are  more  weather- 
resistant  coatings  than  Teflon.  However,  coatings  of  Teflon 
are  unique  in  having  both  good  lubricating  and  good  preserv¬ 
ative  properties. 

The  corrosion  preventive  properties  of  Teflon  depend  on 
the  conqslete  integrity  of  the  flljB;  therefore,  porosity  due 
to  improper  application  or  mechanical  damage  will  pemdt  water 
to  penetrate  the  film  and,  therefore,  will  permit  corrosion. 
When  corrosion  of  Teflon  coated  metal  occurs,  the  damage  is 
unlike  that  which  occurs  on  painted  surfaces;  there  is  no 
lift^  of  the  coating  and  no  spreading  of  the  «>rro8ion  under 
the  film.  Where  Teflon  is  used  as  a  lubricant  and  the  coating 
is  penetrated  by  sharp  ob,1ect8  or  abrasives,  corrosion  can 
occur.  Teflon  coatings  are  not  coaipetitivc  with  some  of  the 
excellent  protective  coatings  now  in  existence  either  from 
the  standpoint  of  protectiveness  or  of  economy.  The  use  of 
Teflon  films  should  be  based  on  their  unique  combination  of 
properties,  and  for  our  pxirpose  here  the  dominant  interest 
is  In  their  value  as  lubricants;  the  protective  attributes 
should  be  considered  as  an  additional  benefit. 

Numerous  items  such  as  slides,  gears,  bushings  ani 
journals  have  been  coated  with  Teflon  films  for  lubrication 
tests  in  a  variety  of  mechanisms.  Nearly  all  have  been  highly 
successful  applications*  The  selection  of  the  particular 
aechanisfis  to  be  lubricated  with  Teflon  films  has  been  made 
on  the  basis  of  one  of  the  following  three  oonslderationst 
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a«  The  item  to  be  lubricated  by  a  dry  film  of  Teflon  is 
subject  to  low  surface  speeds  and  light  to  moderate  loads. 

b.  The  item  to  be  lubricated  with  Teflon-  has  a  coolant 
present  such  as  water,  oil  or  an  air  blast. 

c.  The  item  to  be  lubricated  with  Teflon  is  expendable 
or  has  a  short  term  use  before  orerhaul. 

Such  rules  of  selection  are  necessitated  because  even 
though  there  is  such  a  low  coefficient  of  friction  as  0,04, 
if  the  amount  of  power  expended  is  high,  there  will  be  a 
considerable  generation  of  heat  at  the  Teflon  bearing  surface. 
Due  to  the  fact  that  Teflon  has  low  thermal  conductivity, 
the  rate  of  heat  dissipation  from  the  loaded  areas  will  be 
too  low  and  in  the  resultant  rapid  rise  in  surface  tempera¬ 
ture,  the  polyToer  coating  will  soften  and  shear  off. 

Many  of  the  difficulties  reported  to  us  from  attempts 
to  use  Teflon  films  as  lubricants  have  been  through  mis¬ 
construing  the  nature  of  this  material  or  misunderstanding 
the  uses  which  we  advocate  for  it.  It  is  not  a  panacea  foi' 
all  lubrication  proKLens,  nor  is  it  always  the  best  protection 
for  metals  just  because  it  is  the  most  chemically  inert  plastic. 

A  variety  of  military  and  industrial  uses  for  which  Teflon 
coatings  may  be  of  advantage  in  lubrication  or  preservation 
have  been  outlined.  This  NRL  program  of  research  and  develop¬ 
ment  has  been  conducted  with  the  view  to  establishing  firmly 
the  principles  for  applying  thin  Teflon  films  on  hard  backings 
to  problems  of  boundary  lubrication.  A  great  deal  of  coopera¬ 
tive  equipment  testing  has  resulted  since  only  service  tests 
are  coii?)letely  convincing.  "Since  nothing  succeeds  like  suc¬ 
cess"  it  is  hoped  that  the  successful  applications  described 
today  will  enable  others  to  en^jloy  tnin  coatings  of  Teflon  with 
confidence  and,  we  hope,  with  discrimination. 

In  conclusion,  we  are  grateful  for  the  cooperation  extended 
us  in  this  program  by  the  representatives  of  the  many  Navy 
Bureaus  and  establlsJmients  already  mentioned.  Our  thanks  as 
well  as  those  of  the  Naval  Research  Laboratory  are  due  to  the 
DuPont  Coii?)any  and  especially  to  Mr.  Karry  R.  Toung  of  the 
Fabrics  and  Finishes  Department  and  to  the  late  Dr.  S, 
Calcott  of  the  Organic  Chemicals  Department,  This  program 
has  been  an  exciting  experience  for  us  because  several  appar¬ 
ently  remotely  related  and  rather  academic  studies  of  the 
cheadcal  and  physical  properties  of  a  new  material  have  led 
us  from  the  coa^jarative  quiet  of  the  laboratory  to  sucn  direct 
and  exciting  military  applications  as  to  ammunition,  guns, 
torpedoes  aixi  ships. 
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TechniqtM*  for  SeliTeria^  Material  and  Squlpaent 
to  Inaccessible  Areas 

Captain  Cecil  M.  Hospelhom, 
(^oarternaster  Besearoh  A  DerelopRent  Comsand 


Oentleaen,  the  methods  by  which  we  hare  transported  aa- 
terial  and  eqnipiient  to  our  eoabat  troops  in  pest  wars  will 
not  fnlfill  onr  requirements  In  future  wars.  Aircraft  are 
fast  replacing  the  old  2^ton  truck.  The  lo^stieal  life 
line  most  keep  pace  with  the  new  concept  of  warfare  where 
mobility  is  stressed  as  the  key  to  wictory,  flexibility  a 
definite  must,  and  striking  power  a  necessity. 

There  are  but  two  methods  wherein  aircraft  can  be  used 
to  delirer  material  and  equipment  to  the  usin^  units.  The 
first  is  to  land  on  the  surface  of  the  ground  on  prepared 
airstrips  or  suitable  unprepared  fields  and  off-load  (com¬ 
monly  called  airlanded  supply).  second  is  by  means  of 

aerial  supply,  or,  to  put  it  in  other  terms,  an  aircraft 
that  off-loads  supplied  while  in  fli^t.  This  iuTolres  the 
use  of  rariouB  techniques  in  insuring  safe  descent  and  tdti- 
mate  receipt  of  tmdamaged  items  when  contact  with  the  ground 
has  been  made.  It  is  of  this  particular  phase  of  supply 
support,  that  of  sierial  sxipply,  that  1  wish  to  discuss  with 
you  today. 

Aerial  supply  is  big  business  and  as  such  most  compete 
farorably  with  the  cost  of  the  commonly  known  means  of  trans¬ 
port  that  we  hare  become  accustomed  to  in  past  wars.  The 
msthod  of  supply,  howerer,  entails  new  techniques  in  prepa¬ 
ration  of  material  and  equipment  for  dellrery,  new  types  of 
equipment,  called  Quartarmas ter  air  type  items,  with  which 
to  do  vhi  Job,  ehaages  is  grouud  handling  techniques, 
radically  nsw  concepts  in  receipt  and  stockpiling  supplies 
in  ths  cosibat  sons,  use  o^  p'>rr.;;hates  and  Quartermaster 
parachute  riggers,  and  assy  other  phases  on  which  I  will 
not  dwell  at  this  tins.  There  is  one  of  utmost  importanes, 
howeTer,  to  you,  and  this  is  the  fact  that  the  internal 
pmckagiag  teehaiquee  as  lulled  to  many  items  required  by 
the  military  ia  aay  future  war  may  well  hare  to  undergo 
radiesa  changes.  This  we  will  diseuas  in  greater  detail  in 
a  few  momsmts. 

Aerial  snqpply  c«a  be  broksa  down  into  two  major  uctiri- 
tlee.  The  first  is  what  is  commonly  called  equipment  drop. 
Aquipment  drop  consists  of  dropping  Tshiolse,  guns  and  other 
of  combat  eqolpamt  by  parachute.  The  second  i«  the 
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dropping  of  material  consistizii^  of  snppliee  (aantmitlon,  ra> 
tioQs.  vater,  gasoline,  clothing)  and  other  necessar**’  iteai 
to  be  utilised  by  combat  unite. 

Eren  thoti^  similar  techniques  are  ntillsed  in  each  of 
these  actirities,  I  make  the  distinction  in  order  that  X 
night  discuss  tho  aerial  supply  of  material  with  you  as  the 
main  topic  of  discussion. 

BISTORT. 

World  Mar  12  brou^t  about  the  first  significant  use  of 
aerial  supply.  This  use,  hoverer,  was  primarily  emergency 
in  nature  and  was  newer  utilised  aa  the  sole  method  of  sup¬ 
plying  combat  units  ower  any  attended  period  of  time.  Tne 
bulk  of  this  type  of  actiwity  was  in  support  of  our  fast 
mowing,  hard  hitting  parachute  units.  Here  we  see  the  mobile 
capat)ilitie8  of  units  for  the  first  time,  causing  those 
units  to  become  inaccessible  to  normal  ground  channels  of 
logistical  support.  As  we  know,  different  areas  of  combat 
can  become  inaccessible  to  normal  means  of  supply  support 
for  many  different  reasons.  It  any  be  because  the  enemy 
has  encircled  our  forces,  that  terrain  features  preclude 
the  use  of  vehicular  equipment,  that  weather  conditions 
hamper  ground  movement  of  suxmlies.  or  even  the  fact  that 
the  teustical  comoander  has  orer-extended  his  supply  line. 

In  any  ewent.  supply  support  must  be  available  at  all  times 
under  all  conditions. 

World  War  II  aerial  supply  was  limited  to  items  of 
relatirely  limited  sizes  and  weigcts.  The  ususd  wei^t  of 
an  aerial  supply  conta  ’-er  packag>»i  for  drop  was  300  lbs. 
Items  of  equipment  wer«  disassembled  for  drop  and  of  course 
had  to  be  reassembled  by  the  receiving  unit  before  use, 

i>uring  this  period  of  time,  techniques  utilised  in 
aerial  eupuly  were  tailored  to  meet  the  capabilities  of 
available  aircraft.  At  the  close  of  the  wsir.  the  first  air¬ 
craft  (the  C.82.  first  of  the  flying  boxcars)  was  designed 
to  meet  the  needs  of  air  drop  requirements,  and  later  on  its 
big  brother,  the  C-119  flying  boxcar  in  19^-19^.  was  de¬ 
signed  to  further  fulfill  this  role. 

The  Korean  war  brought  about  perhaps  our  first  faint 
preview  of  wars  to  come  as  related  to  the  air  drop  of  ma¬ 
terial  and  equipment.  History  will  record  that  for  the 
first  time  in  warfare  an  airborne  unit  (the  l87th  Airborne 
Regimental  Combat  Tesus)  was  dropped  by  parachute  complete 
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with  l/4-ton  trucks,  3/^- ton  trucks,  105  MM  howi tiers,  90  MM 
antitank  gone,  wei^ts  ranging  from  3500  lbs.  to  9000  lbs. 
This  particular  conflict  brought  out  several  firsts,  another 
being  a  bridge  (M«2  treadway)  dropped  by  parachute  to  the 
let  U.  S.  Marine  Division  and  elements  of  the  U.  S.  Army 
7th  Infantry  Division  in  the  Chosen  Reservoir  area.  In¬ 
cidentally,  a  Quartermaster  Aerial  Supply  Company  performed 
these  missions  in  conjunction  with  the  U.S.A.7.  Troop 
Carrier  forces,  A  total  of  approximately  18,000  tons  of 
ammunition,  rations,  gasoline,  water  and  other  supplies 
were  dropped  to  all  ground  forces  by  parachute  and  free 
drop  during  the  one  year  period  of  1950-1951* 

The  Department  of  the  Army  has  cnarged  the  Quarter¬ 
master  Corps  with  the  mission  of  parachute  packing,  main¬ 
tenance  of  Quartermaster  .air  type  items  of  equipment  and 
aerial  supply.  As  a  part  of  the  over-all  mission,  the 
Quartermaster  Corps  has  research  and  development  responsi¬ 
bility  in  support  of  these  three  siroas  of  endeavor.  The 
Quartermaster  research  and  development  program  in  support 
of  air  type  items  is  funded  by  the  Department  of  Defense 
through  the  Department  of  the  Army,  In  addition  to  the  use 
of  Qaartemaster  personnel  and  facilities,  the  Quartermaster 
Corps  utilizes  facilities  and  personnel  of  sister  services. 
This  is  deemed  necessary  to  preclude  duplication  of  effort 
and  to  provide  maximnn  utilisation  of  those  facilities  pre¬ 
sently  in  existence, 

TaCHHlaUBS  OF  ABIIAI  SUPPLY, 

What  is  involved  in  the  dropping  of  sxipplieaT  Tou  will 
recall  1  mentioned  earlier  the  problem  of  internal  packaging 
of  milltsiry  supplies.  It  is  the  intent  of  our  Army,  wherever 
practicable,  to  drop  all  required  material  as  it  presently 
is  packaged  in  the  overseas  pack.  If  the  item  in  the  over¬ 
seas  pack  cannot  be  dropped  successf tally  without  additional 
outside  cushioning  or  use  of  energy  absorbing  materials, 
then  this  is  added  to  insure  safe  delivery.  Drops  are  nor¬ 
mally  made  from  1000-feet  actual  altitude.  However,  it  is 
hoped  that  procedures  can  bo  worked  out  in  the  near  futors 
to  enable  the  dropping  from  any  height  and  still  hit  the 
drop  zone  of  the  area  requiring  the  items. 

There  are  three  types  of  dropi 

A.  Parachutes, 

B,  Directional  control  or  stabilised  drop. 
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i  C,  free  Drop, 

A,  Parachutea. 

The  parachnte  still  performs  the  major  portion  «f 
the  Joh  in  lovering  sxtpplies  to  the  ground  from  an  aircraft 
in  fli^t.  Parachutes  presently  usod  range  from  a  300-lb, 
capacity  up  to  and  including  3500-3 b.  These  can  be  used 
sin^y  or  in  clusters  of  tvo  or  aore»  dependent  upon  the 
vei^t  of  the  particular  item  to  be  dropped.  The  largest 
single  piece  of  equipi^nt  that  can  be  dropped  succeesfully 
by  parachute  wei^s  approximately  22,000  lbs. 

Parachutes  are  expensive  items.  The  search  for 
less  \>8tly,  and  in  fact  an  expendable,  parachute  is  a  con¬ 
tinuing  one.  The  parachute  must  perform  its  mission,  hov- 
ever,  and  its  cost,  sise,  design  and  functional  characteris¬ 
tics  are  dependent  upon  other  derelopaents  that  ve  will  dis¬ 
cuss  at  greater  length  in  Just  a  snment, 

B.  Directional  Control  or  Stabilised  Dron^ 

Directional  control  or  stabilised  drop  nay  or  may 
not  involve  the  \ise  of  a  parachute.  The  term  in  itself 
implies  the  use  of  some  means  for  orienting  the  item  being 
(  dropped  so  that  ground  contact  or  impact  vill  occur  on  a 

predetermined  stirface  of  the  item.  The  orienting  of  the 
item  being  dropped  vill  permit  more  effective  use  of  inter¬ 
nal  and  external  packaging  materials.  Let's  take,  first 
of  all,  the  external  packaging  materials  or  energy  absorbing 
materials  and  determine  the  effect  of  this  particular  type 
of  drop.  Without  orientation  of  the  item  being  dropped  ve 
vould  have  to  package  the  item  or  enclose  it  on  all  sxurfacee, 
realising,  of  course,  that  in  this  ease,  you  could  not  pre¬ 
determine  the  side  that  vould  make  ground  contact.  Orient¬ 
ing  in  this  case  vould  allov  us  to  concentrate  our  packaging 
efforts  to  one  surface,  thereby  reducing  the  over-all  require¬ 
ment  for  packaging  materials.  The  internal  packaging  poses 
a  much  different  problem  and  it  is  not  knovn  at  this  time 
the  actual  impact  that  this  type  of  drop  is  going  to  have 
on  our  internal  jmckaging  methods  as  now  used  for  the 
various  and  sundry  items, 

Tree  Drop, 

Too  third  type  of  drop  Is  one  In  vhich  the  item  Is 
alloved  to  fall  from  the  aircraft  to  the  ground  vitheut  the 
aid  of  any  retarding  device.  This  type  of  drop,  hovever,  amy 
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include  some  features  of  directional  control,  Pree  drop  Is 
thou^t  by  Many  to  be  the  ultimate  in  goal  to  reach  in  air 
drop  actiTities.  However,  dependent  unon  the  material  eind/ 
or  equipment,  as  well  as  the  capabilHies  and  characteris¬ 
tics  of  energy  absorbing  material  available,  we  will  in  all 
probability  utilise  any  or  all  types  or  combinations  thereof 
to  be  successfd  in  this  mission, 

packaging  JQR  AgRiAL  SUPPLY. 

The  terra  packaging  as  used  in  aerial  supply  activities 
consists  of  two  types.  The  first  is  the  item  as  packaged 
for  overseas  shipment.  This  be  accomplished  at  the 
manufacturing  plant  or  in  an  Army  depot.  This  is  referred 
to  as  internal  packaging.  The  second  is  the  packaging  or 
use  of  cushioning  or  energy  absorbing  materials  on  the 
outside  of  the  overseas  packed  item,  to  further  protect  it 
from  damage  on  ground  impact.  The  packaging  problem,  both 
external  and  internal,  is  the  key  to  success  i'i  the  aerial 
supply  field. 

This  statement  is  borne  out  by  the  findings  of  the 
Korean  War  aerial  supply  activities.  Knowledge  of  cushion¬ 
ing  or  energy  absorbing  materials  during  this  period  of  time 
was  very  limited.  Trial  and  error  was  the  means  by  which 
techniques  were  developed  to  fulfill  the  aerial  supply  mis¬ 
sion,  The  only  energy  absorbing  materials  used  for  the  most 
part  were  the  internal  packaging  materials  as  already  ex¬ 
isted  inside  the  case  of  rations,  ammunition  and  other 
items.  It  was  found  that  in  most  instances  this  was  not 
adequate.  The  lack  of  energy  absorbing  materials  neces¬ 
sitated  other  action.  To  slow  the  rate  of  descent  for 
the  parachutes  used,  the  total  capacity  was  redxiced  by 
one-sixth  the  total  rated  capacity.  This  was  an  aroi- 
trary  rule  of  thximb  and  it  produced  results.  Percentages 
of  damage  were  reduced,  but  the  cost  was  hi^.  It  is  es¬ 
timated  that  during  the  year  1950-1951  in  Korea  some  3600 
tons  of  additional  supplies  coxild  have  been  dropped  utili¬ 
sing  the  same  parachutes  (144,000  total)  if  -Droper  energy 
absorbing  materials  had  been  available.  Ground  Impact 
coTild  not  be  compensated  for  by  means  other  than  slewing 
the  rate  of  descent.  This  is  no  longer  the  case.  Testing 
and  development  of  new  energy  absorbing  materials  is  now 
a  major  portion  of  present  research  and  development  activi¬ 
ties. 


The  primary  cushioning  or  energy  absorbing  materials 
used  have  been  felt  padding  and  cellulose  wadding.  Paper- 
board  honeycomb  material  has  now  been  develeped  and  is 
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considered  to  be  a  strong  contender  for  the  first  itajor  de- 
▼elonment  in  this  direction,  Hi/g^  inpact  of  the  iten  being 
dropped  orer  a  rery  snail  spaa  of  tine  nalces  it  necessary 
to  hare  an  energy  absorber  that  possesses  little  or  no 
resiliency.  The  significance  of  this  search  for  effect! re 
energy  absorbing  Material  is  this:  "The  nore  efficient  the 
energy  absorbing  Material  (ererything  else  being  equal), 
rates  of  descent  can  be  increased,  parachutes  nade  ssialler 
and  cheaper  In  cost  (perhaps  eliainated  in  some  instaz.ees), 
accuracy  in  hitting  drop  zones  is  enhanced  in  that  wind 
drift  will  hare  little  effect  on  the  fast  fadling  iteti, 
preparation  of  supplies  for  air  drop  would  inrolre  less 
tine,*  Support  actiritiss  such  as  ths  parachute  packing 
workload  could  be  reduced.  These  are  but  a  few  of  the  ad- 
rantages  beliered  to  be  obtainable.  The  derelopnent  of 
energy  absorbing  Materials  has  already  developed  trends 
of  thou^t  that  aerial  supply  actiTitias  will  be  revolu¬ 
tionised,  Instead  of  spending  huge  subs  of  money  to  slow 
the  descent  of  the  supplies,  we  hope  to  spend  less  Monqy 
and  cushion  accelerated  rates  of  descent  by  use  of  these 
materials. 

There  are  certain  factors  that  mst  be  detersinei  bS'* 
fore  a  selection  of  any  known  energy  absorber  can  be 
utilized.  This  applies  equally  as  well  to  the  development 
of  new  energy  absorbing  materials.  The  weight  of  an  item 
will  always  be  a  known  factor.  However,  its  rate  of  de¬ 
scent  utilizing  varioxLS  methods  of  drop  will  have  to  be 
computed. 

We  then  aaist  determine  the  dynamic  characteristics  of 
the  energy  absorbing  materials.  In  determining  this,  we 
must  know: 

1.  The  time  during  which  the  force  acts, 

2,  The  stress  forces  in  the  energy  absorbing 
materials  in  pounds  per  square  feet, 

3.  Wa  must  know  the  bearing  area  of  the  energy 
absorber  in  square  feat, 

4,  We  must  know  th-  stopping  distance  in  Inches 

or  feet. 

Last  but  not  least,  we  must  determine  the  maxiBUB  *0*  force 
factors  that  all  items  individually  will  withstand  without 
daxage  or  destruction.  This  task  is  one  of  isaense  aa^iiltude. 
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All  aaterlAl  and  equipment  to  be  air  dropped  to  oxir  combat 
forces  will  hare  to  have  a  rated  maximnm  "C**  force  that  it 
can  withstand  without  damage  of  destruction. 

Let  us  take  one  example:  Let  tui  say  that  a  case  of 
C.rations  can  withstand  a  ”0*  force  factor  of  20.  In 
other  words,  it  can  withstand  an  impact  force  of  20  times 
its  wei^t  without  damage.  We  know  its  total  weight  and 
we  know  its  rate  of  descent;  then  we  can  compote  the  allow¬ 
able  stoppling  dietance.  In  this  case,  let  us  say  9  inches. 
Anything  less  than  9  inches  would  impose  an  excesslre  *&” 
force  factor  on  this  item.  The  application  of  our  find¬ 
ings  on  the  dynamic  characteristics  of  energy  absorbing 
BUiterials  now  comes  into  play.  We  then  select  the  type  of 
energy  absorbing  material  haring  the  dynamic  characteris¬ 
tics  which  meet  this  requirement. 

The  most  difficult  portion  of  this  orer-all  problem 
appears  to  be  that  of  computing  the  "C*  force  factors  on 
items;  i.e..  a  case  of  rations,  a  case  of  ammunition  or  an 
item  of  equipment.  These  factors  must  be  computed  relatire 
to  all  three  axes  of  the  item. 

The  deternination  of  solutions  to  the  factors  that  I 
hare  mentioned  will  lead  us  rery  close  to  the  orer-all 
solution  of  our  problems,  an  they  now  appear  to  be.  in  our 
air  drop  activities.  We  know  that  maxlsiam  utilisation  and 
efficiency  of  our  external  packaging  combined  with  the  ad- 
rantages  of  internal  packaging  will  giro  us  the  desired 
results.  W«  intend  to  solre  first  things  first.  The  first 
in  this  case  is  the  determination  of  the  dynamic  character¬ 
istics  of  energy  absorbing  materials.  Second,  we  will  look 
into  the  internal  packaging  problem  in  order  to  further 
assist  us  in  the  ultimate  solution. 

Tne  absence  of  knowledge  of  the  force  factors  on 
any  particular  item  will  not  slow  us  down.  We  will,  if 
necessary,  compute  this  by  actual  trial  and  error  methods 
and  establish  SLCceptable  force  factors  in  the  absence 
of  available  testing  equipment  to  do  the  job.  Testing 
equipment  is  presently  being  developed  that  should  assist 
ir  this  program. 

IMPLICATIOHS  OF  PACKAGIHG  IH  AIR  DROP  ACTIYITIAS. 


Gentlemen,  without  the  solution  to  the  problems  we  have 
discussed  in  packaging  for  air  drop,  we  are  treading  the 
borderline  where  excessive  cost  may  preclude  our  ability  to 
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support  this  modern  trend  of  warfare.  The  cest  is  not  en¬ 
tirely  in  dollars  and  certs.  The  cost  is  in  manpower,  both 
at  home  and  in  the  combat  area.  The  cost  is  in  the  use  of 
our  natural  re8o\xrcea.  Do  you  realise  that  the  support  of 
one  ground  division  for  one  day  of  supply  could  conceivably 
require  approximately  600  tens  minlnma?  To  deliver  this 
tonnage  would  require  600  parachutes,  600  containers  and 
miscellaneous  itenss  costing  approximately  $^90,000.  This 
does  not  take  into  consideration  the  manpower,  aircraft  and 
facility  requirements  for  such  a  task.  It  is  believed  pos¬ 
sible  to  reduce  this  cost,  with  effective  tise  of  energy 
absorbing  materials,  to  anproximately  $80,000  or  less. 

Present  cost  of  x>arachutes  and  contsdners  x  .quire  that 
they  be  recovered  on  the  battlefield  for  re-use.  The  para¬ 
chutes  must  be  repacked,  repaired  if  necessary,  and  '‘©-issued, 
All  these  tasks  reqtilre  manpower  and  additional  root.  The 
recovery  of  <iuarteraaater  air  type  items  can  be  t.Aiminated 
if  the  cost  in  the  loss  of  these  items  can  be  red  icudL  t  an 
area  commensurate  with  the  cost  required  to  evacuate  them  to 
areas  for  re-use.  In  other  words,  it  would  cost  you  more  to 
recover  the  item  than  to  leave  it  on  the  field  after  use, 
Sxpendable  items  will  provide  the  answer.  Much  the  same  as 
we  discard  the  wrsxjpers  of  oxxr  commercial  products,  we  hope 
to  discard  items  used  in  aerial  supply.  Packaging  or  energy 
absorbing  anterials  will  go  far  towards  making  this  possible, 

GcatCLUSIOH, 

The  Army  has  developed  techniques  in  order  to  make  it 
possible  to  supply  our  combat  forces  in  any  inacceosible 
area.  Our  methods  and  techniques  of  aerial  supply  are 
adaptable  to  all  types  of  cargo  aircraft  both  of  the  U,  S. 

Air  Porce  and  Army  aircraft,  are  continuing  to  develop 
newer  and  better  methods  end  techniques  for  air  drop. 

The  one  comforting  thought  that  we  of  the  military  have 
is  that  we  ere  not  alone  in  trying  to  solve  our  problems. 

We  have  industry  to  assist  us.  We  welcome  constructivs 
criticism,  new  ideas,  new  developments,  and  new  approaches 
to  oxxr  Kutxxal  problems,  1  sincerely  hope  that  this  disexxs- 
sion  will  bring  about  continxxal  and  increased  personal  con¬ 
tacts  between  ailitery  end  indxxstri«il  representatives  on 
this  acst  important  aspect  of  logistics. 
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A  jaseous  System  For  Corrosion  Control 
Mr,  ?,  J.  Kussdorfer 

Arthur  D.  Little,  Inc,  for  The  Bureau  of  Aeronautics 


The  preservation  of  metal  parts  vc-.th  volatile  corrosion 
inhibitors  (VCI)  is  receiving  increasing  acceptai^ce  in  the 
packaging  field.  Since  these  materials  offer  simplified 
procedures  for  wrapping  and  dep reservation,  the  Navy  Bureau 
of  Aeronautics  sponsored  a  program  to  evaluate  commercial 
arx.  new  volatile  inhibitors  for  packaging  miLiuary  aircraft 
engines. 


Voiatilfi  inhibitors  fiinction  in  the  presence  of  moistxire 
aiid  oxygen  on  ferrous  metal  surfaces,  and  thereby  differ 
from  the  more  familiar  packaging  principle  designed  to  excliide 
moisture.  The  action  is  somewhat  similar  to  that  of  a  rust 
inhibitor  in  an  autcmiotive  radiator,  inasmuch  as  a  film  or 
coating  of  inhibitor  forms  on  the  enclosed  met'^l  surfaces  and 
bends  to  insulate  them  froni  corrosive  attack.  However, 
instead  of  distributing  the  inh3.bitor  by  means  of  a  liquid, 
volatile  irihibitors  depend  upon  gaseous  diffusion  of  vapors, 

Ihe  choice  of  volatile  inhibitor  is  ILiited  by  the 
iriaterials  to  be  protected,  as  well  as  by  the  efficiency  of 
distribution  by  gaseous  diffusion.  In  some  instances,  a  highly 
volatile  material  is  desired  for  rapid  distribution,  but  may 
be  achieved  only  at  the  expense  of  long-teno  protection.  On 
the  other  hand,  where  a  slightly  volatile  substance  will 
provide  protection  for  a  long  period  of  time,  corrosion  may 
develop  before  adequate  distribution  is  acccanplished. 

Obviously,  rapid  distribution  and  long-term  protection  are 
not  ccsnpatible  in  one  material. 

Although  the  pregran  xindertaken  was  directed  specifically 
toward  the  Navy’s  problems  in  the  packaging  of  mili.tary  air¬ 
craft  -igines,  several  of  the  new  developments  uncovered 
might  be  applicable  to  problms  in  other  governmental  acid 
industrial  packagirig  fields, 

VCI  MATSR£AI5 


Arthur  D.  Little,  Inc,,  has  compared  the  relative  effec¬ 
tiveness  of  over  IDO  materials  in  protecting  metals  against 
corrosion.  The  good  inhibitors  seamed  to  have  two  character¬ 
istics  in  COTimon: 

1,  Ah  element  or  ion  grouping  within  a  molecxile  to 
make  the  substajice  capable  of  sharing  electrons 
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with  chemically  active  sites  on  the  metal 
sui'face  which  might  otherwise  act  as  nuclei 
for  corrosion. 

2.  St.  long  chain  or  ring  arrangement  of  carbon 
atoms  to  provide  a  barrier  to  the  passage  of 
moisture  (  a  hexyl  ring  of  carbon  atrans 
seemed  particularly  effective  in  this  respect). 

Many  of  the  salts  formed  from  the  reaction  of  an  organic  base 
(amine)  with  a  weak  organic  acid  satisfied  these  specifica¬ 
tions  j  but  with  the  added  requirement  of  volatility,  the  field 
of  investigation  became  considerably  limited.  It  was  noted 
that  the  reaction  of  acid  with  amine  usually  took  place  at 
room  temperature,  and  suggested  the  possibility  of  injecting 
the  constituents  separately  to  form  the  inhibitor  in  place. 

Such  a  technique  would  haA^e  the  advantages  of  using  iiior« 
highly  volatile  constituents  (which  are  desired  for  effi¬ 
cient  distribution)  and  of  fonning  much  less  volatile  inhibitor 
for  long-term  protecticn. 

CICLEn  CORROSION  APPARATUS 


Before  an  evaluation  of  these  VCI  materials  for  military 
aircraft  engines  could  begin,  however,  a  new  method  of  evalu¬ 
ating  was  '  aded  which  would  simulate  the  condensation  of 
moistvira  •*  .  exposed  surfaces  during  the  night  and  the  evapora¬ 
tion  of  t'/.ab  moisture  during  the  heat  of  the  day.  The  common 
salt-spray  and  hvimidity  cabinets  were  vinsatisfactory  because 
specimens  were  continually  dripping  with  water— an  unrealistic 
condition  frr  equipment  in  sheltered  outdoor  storage. 

New  equipment  was  designed  to  produce  an  enArlromental 
cycle  similar  to  that  produced  by  nature  on  an  accelerated 
time  basis.  The  atmosphere  was  maintained  at  a  constant 
ten.perature  and  relative  huicidity,  while  ^ecimen  temperature 
was  varied^ — first  to  produce  a  fine,  even  dispersion  of  water 
droplets,  followed  by  a  thoroughly  dry  condition,  Itie  air- 
dry-bulb  temperature  was  set  at  and  the  dew  point  at 

85®F  (50  per  cent  relative  humidity), 

Teiqperature  variations  of  test  specimens  during  one  cycIU 
are  presented  in  Figure  1,.  The  evaporation  period  began  with 
a  one-hour  gradual  change  from  85®F  to  lOSoF  and  ended  with  a 
twD-hour  period  at  a  constant  IDSof  to  assure  a  thorough  dry¬ 
ing^  the  condensation  period  started  with  a  one-hovir  gradual 
change  down  to  the  dew  point  and  ended  with  a  two-hour  period 
at  that  temperature,  thereby  allowiiig  time  for  corrosico 
products  and  electrical  potentials  to  develop.  It  is  iaqportant 


83 


2  of  12 


TIME. HOURS 


TEMPCRATuKt 


Mr,  T.  J.  Nussdorfer 


Monday 


Oct.  10,  1955 


that  the  degree  of  condensation  be  so  controlled  that  con- 
teuuinants  from  either  the  atmo^here  or  fro®  the  corrosion 
process  are  not  washed  off.  Figure  2  shows  the  quality  of 
condensation  produced  on  a  test  specimen. 

Tiiis  apparatus  was  first  used  to  evaluate  three  methods 
of  presemration  for  reciprocating  aircraft  engines: 

1,  Spraying  cylinder  assemblies  internally  with  a  light¬ 
weight  preservative  oil, 

2,  Using  a  volatile  inhibitor  by  itself, 

3,  Combining  1  and  2, 

The  Navy  Bureau  of  Aeronautics  had  initiated  a  field  evalua¬ 
tion  of  the  three  methods  at  about  the  same  time  and  thereby 
provided  a  correlation  of  laboratory  with  field  results. 

Since  the  cylinder  walls  of  reciprocating  engines  were 
the  critical  areas  to  protect,  it  was  necessary  to  obtain 
uniform  and  typical  surface  conditions  within  each  cylinder 
by  running  them  in  on  a  single-cylinder  engine.  Figure  3  is 
a  photograph  of  the  six  conplete  assemblios  mounted  in 
individiual  watertight  boxes  to  penait  circ\'dation  of  water 
and  the  consequent  control  of  condensation  and  evaporation. 

The  air-conditioning  cabinet  was  connected  to  each  unit  by 
ducts  attached  to  the  intake  and  exhaust  ports,  and  the  VCI 
material  was  distributed  by  the  gently  pulsing  air  circula¬ 
ting  through  it. 

Results  of  the  laboratory  tests  we:*e  in  substantial  agree¬ 
ment  with  field  obsez^ticns.  The  lightweight  preservative 
oils  showed  adequate  protecti<xi  initially,  but  the  continuous 
drain-off  ultimately  ejqjosod  areas  vulnerable  to  corrosion. 

The  volatile  inhibitor  (a  commercial  material)  gave  excellent 
long-term  protection  wherever  it  did  not  come  in  contact  with 
the  acidic  residue  from  the  ccoibustlon  of  leaded  fuels.  How¬ 
ever,  when  the  two  methods  were  combined,  the  oil  seemed  to 
buffer  the  acidic  deposits,  permitting  the  volatile  corrosion 
inhibitor  to  function  satisfactorily, 

GASEOUS  INHIBITORS  FORI-ISD  IN  PUCE 

As  soon  as  it  was  established  that  the  cycling  corrosion 
apparatus  provided  a  satisfactory  means  of  conparing  inhibitors 
for  metals  In  sheltered  outdoor  storage,  the  study  of  new 
materials  or  combinations  of  materials  and  methods  of 
«q[>plication  logically  followed,  c^e  of  the  most  frequent 
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difficulties  encountered  with  commercial  inhibitors  could  be 
traced  to  an  inadequate  distribution  system.  Consequently, 
in  sm  attempt  to  surmount  this  obstacle,  the  method  suggested 
earlier  of  forming  an  inhibitor  in  place  by  the  reaction  of 
volatile  constituents  injected  into  the  cavity  was  undertaken. 
The  approach  was  applied  first  to  reciprocating  engines,  and 
subsequently  to  turtsojet  engines. 

Reciprocating  Engines 


It  was  proposed  to  dissolve  naphthenic  acid  in  engine 
oil  and  then  aspirate  each  cylinder  during  shutdown.  When 
the  engine  had  cooled  sufficiently,  a  small  amount  of  volatile 
amine  was  to  be  sprayed  into  a  spark-plug  hole,  the  vapors 
of  which  would  react  with  the  naphthenic  acid  in  the  oil  to 
form  atiiine  naphthenate  inhibitor.  Test  cylinders  were  lightly 
oiled  with  a  mixture  of  naphthenic  acii  and  engine  oil  before 
installation  in  the  cycling  corrosion  apparatus.  Vapors  of 
dicyclohexylamine  carried  by  the  circulating  air  reacted  with 
tlie  acid  in  the  engine  oil  and  formed  a  grease-like  film. 

The  excellent  protection  achieved  was  attributed  both  to  the 
inhibitor  formed  on  the  surface  and  to  the  viscosity  of  the 
resiilting  oil  film  which  caused  it  to  adhere.  Field  tests  of 
this  technique  have  not  yet  been  performed,  but  these  tests 
have  indicated  it  to  be  both  feasible  and  economical. 

Jot  Engines 


Corrosion  in  turbojet  engines,  particularly  the  axial- 
flow  type,  became  a  major  problem  for  Navy  carrier  based 
squadrons.  The  salt  spray  sucked  into  the  compressor  section 
diiring  operation  attached  the  stainless  steel  blades  and  the 
aluminum  and  magnesixim  components.  The  stajidard  maintenance 
procedure  of  spraying  preservative  oil  into  the  front  end  of 
erigines  upon  shutdown  was  tedious  and  not  always  effective, 
and  uniform  distribution  of oil  into  the  rear  half  of  the 
compressor  seemed  almost  impossible.  An  inhibitor  material 
which  could  be  formed  in  place  appeared  to  offer  a  simplified 
procedure  for  reaching  the  whole  campressor  section. 

Many  materials  v:e  'e  applied  to  speciinens  cut  from  a 
typical  compressor  tc  '.jterrnine  their  inhibitive  effect. 

Figure  U  shows  the  method  of  mounting  these  spec-’jnens  in  the 
cycling  corrosion  apparatus.  None  of  these  inhibitors  was 
satisfactory  for  all  three  petals  in  the  presence  of  sea 
water,  Cyclohexylamine  oar  ate,  a  white  crystalline 
material  formed  slowly  from  ^ne  gaseous  reaction  of  carbon 
dioxide  with  vapors  of  the  airine,  provided  excellent  pro¬ 
tection  for  Ihe  stainless  sbev’l.  However,  after  a  week’s 
exposure,  bare  aluminum  surfaces  developed  a  thin  green  coat¬ 
ing  (apparently  not  an  incipient  attack)  and  the  magnesium 
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showed  little  if  any  protection.  Experimental  aata  suggested 
that  cyclohexylamine  (a  liqxxid  at  room  temperature  with  a 
vapor  pressure  near  that  of  water)  required  soma  means  of 
stimulating  its  gaseous  diffusion  process  if  rapid  and 
efficient  coating  of  inhibitor  was  to  be  realized,  a  result 
which  was  ultimately  obtained  using  an  aerosol  application 
with  a  freon  propellant. 

Through  the  coopera M-  o  of  the  Qiaonset  point  Naval  Air 
Station,  distribution  tests  on  several  axial-flow  type  engines 
were  initiated,  Excellent  '  adial  and  axial  distribution  to 
both  sides  of  the  rotor  and  stator  blades  (Figure  5)  was 
obtained  by  placing  one  aerosol  can  containing  60  grams  of 
amine  four  feet  ahead  of  the  compressor  inlet  and  throe -quarters 
of  a  pound  of  dry  ice  in  the  i^ugine  outlet.  Both  openings 
were  then  sealed  with  vapor  barrier  material  to  reduce  air 
circulation  and  inhibitor  depletion.  Since  approximately 
three  hours  were  reqtiired  to  establish  a  thorou£ii  coating, 
the  dry  ice  source  of  carbon  dioxide  provided  the  slow  injec¬ 
tion  rate  found  to  be  so  important.  V/hen  the  gas  was  supplied 
from  a  cylinder,  suitable  throttling  orifices  were  required 
to  extend  the  injection  period  to  about  l5  minutes.  Location 
of  the  aerosol  source  was  also  important.  If  it  was  placed 
too  close  to  a  surface,  an  amine-wetted  area  developed  which 
formed  a  solid,  white  build-up  of  amine  carbamate.  Although 
subsequent  operation  of  the  engine  removed  the  normal  white, 
frost-like  coating,  the  solid  film  did  not  disappear.  When 
special  nozzles  which  could  produce  a  fine  aerosol  spray  were 
used,  the  problem  was  less  acute. 

For  actual  field  use  of  the  gaseous  ^stem  of  preserva¬ 
tion,  pneumatic  plugs  are  suggested  to  hold  an  aerosol  can  in 
place  on  the  inlet  cover  and  diy  ice  in  the  engine  outlet  after 
every  operation  (Figure  6).  Cyclohexylamine  is  not  the  answer 
where  magnesium  corrosion  is  a  serious  problam.  The  answer 
to  such  corrosion  prevention  is  still  being  sought, 

OT-ER  APPLICATIONS 


Other  types  of  engines  fouuid  in  marine,  fam,  and  hi^- 
way  equipment,  for  instance,  are  so  similar  to  aircraft 
engines  in  constnaction  that  a  gaseous  inhibitor  system 
should  be  equally  applicable  to  uhem.  Tankers  and  barges, 
vrtiich  must  make  return  trips  empty,  might  use  gaseous 
inhibitor  constituents  to  prevent  corrosive  attack  in  the 
hold  or  other  enclosed  compartments.  In  the  extensive  lay¬ 
away  program  for  production  equipment  now  being  conducted, 
air-conditioned  hutments  are  favored.  This  method  is  an 
expensive  procedure.  Since  these  hutments  are  constructed 
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of  vapor  barrier  matcirials,  they  would  be  well  suited  to  the 
injection  of  gaseous  inhibitor  instead,  llaiiy  different  VCI 
papers  are  avai.?wable  coranercially,  but  they  are  suited  only 
to  siaall  packages.  Ahy  critical  areas  located  more  than  12 
inches  from  the  soxirce  of  inhJ.bitor  cannot  be  protected. 

If  the  paper  could  be  in^regnated  with  more  volatile  con¬ 
stituents,  speedier  distribution  and  greater  depth  coverage 
would  be  possible. 

LIMITATIONS 


Before  it  is  decided  that  a  gaseous  system  is  the  cure- 
all  to  the  preservation  problem,  there  are  difficulties  which 
must  be  resolved  before  attempting  full-scale  use.  There  is 
no  convenient  way  of  estimating  the  dissipation  rata  of  the 
inhibitor  or  the  time  vdien  it  probably  will  be  no  longer 
effective.  Furthermore,  some  irJhibitors  for  ferrous  metals 
may  attack  non-ferrous  metals  sxich  as  copper,  lead,  cadmi-vim, 
and  zincj  however,  corrosion  may  be  reduced  or  eliminiitod  by 
the  presence  of  a  heavy  mineral  oil  or  proper  choice  of 
inhibitor,  Kon-metallic  materials  such  as  rubber  and 
plastic  confounds  are  also  sx±»ject  to  deterioration.  It  is 
imperative,  therefore,  that  all  materials  which  may  be  ex¬ 
posed  to  the  volatile  constituents  be  considered  in  the 
selection  of  a  suitable  inhibitor  system. 

It  may  be  stated,  however,  that  insofar  as  definitive 
means  of  protection  have  been  established  (i.e,,  for  ferrous 
metals),  such  a  preservation  procedure  if?  both  simple  and 
econcHnical. 
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Laet  year  the  dollar  voluiua  of  temperature  critical  products 
was  in  the  billioiw.  By  temperature  critical.  I  mean  those  ship¬ 
ments  where  temperature  must  be  controlled  fn  a  more  narrow  range 
than  the  eictrenes  of  environmental  ambient  temperatures  encountered 
in  the  trarsporfcation.  The  great  bulk  of  these  shipments  ar^  moved 
by  cottnorcial  refrigerator  car  and  truck.  Howerer,  there  are  in¬ 
stances  where,  because  eoninon  carrier  facilities  are  not  arailable 
or  a  co.mplicated  distribution  set-up  is  in.’olYcd,  that  It  be^'omee 
economical,  and  even  necessary,  to  provide  a  self-contained  r-ackage. 

Arctic  Food  Pack 

The  Air  Force  recently  faced  this  problem  in  the  shipment  of 
fresh  lruit?j  and  vegetables  in  the  Arctic*  For  purposes  of  morale 
the  Alaskan  Command  bas  been  most  anxious  to  supply  troops  in  out¬ 
lying  radar  and  weauber  stations  with  fresh  foods  like  tomatoes.  Low 
ambient  temperatures  in  the  Arctic  of  -65°  ?  and  below  during  the 
winter  months,  however,  would  quickly  freeze  the  tomatoes  when  thsiy 
are  exposed  to  these  conditions  during  handling  operations.  If  you 
have  ever  eaten  a  thawed  tomato  you  know  it  is  not  very  palatable. 

Consequently  the  following  criteria  were  e8tabli;^ed  for  the 
development  of  a  suitable  container: 

1.  To  provide  protection  against  freezing  for  a  period  of 
six  (6)  hours  at  an  ambient  temperature  of  -65°  F. 

2.  To  be  able  to  be  handled  by  two  men  with  a  weight  not 
to  exceed  100  lbs  loaded. 

3.  To  be  of  low  tare  weight  for  air  shipment,  and,  if 
possible,  to  be  expendable. 

Insxilated  Containers 

Several  proprietary  containers  empl eying  thermal  insulation  were 
submitted  for  evaluation.  The  most  successful  of  these  employed  six 
inches  of  fiberglass  insulation  to  retard  heat  flow.  When  placed  in 
a  cold  room  at  -35°  F  failure  occurred  after  approximately  3  hours. 

At  -80--  F  faUure  occurred  after  appreninmtely  2  hours.  It  should 
he  noted  that  this  result  was  achieved  at  a  cost  of  roughly  of 
the  container  cube  in  ins^aatlon  material.  Pertinent  data  is  summar¬ 
ized  in  Figure  7  • 
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The  proprietary  containers  submitted  relied  on  the  principle  of 
retarded  heat  transfer  bj’  use  of  insulation.  This  was  a  different 
assignment  for  insulation  matenals,  since  the  temperature  range  of 
the  toi.)atoes  during  the  test  was  a  narrow  one.  The  tomatoes  were 
packed  at  F,  %*iich  is  normal  storage  temperature  used  to  pre¬ 

vent  spoilage  of  ripe  tomatoes.  On  the  low  side  tomatoes  f  reeae  at 
30.ii°  F.  An  additional  factor  was  the  poor  heat  flow  within  the 
packed  tomatoes.  Tomatoes  in  the  interior  of  the  pack  remained 
essentially  at  their  initial  packing  te!q>erature  throu^out  the  test. 

Consequently  it  appears  that  the  insulated  cental ner  failed  iten 
the  sensible  heat  of  the  outer  layer  of  tomatoes  had  been  depleted  to 
the  30. U®  F  level. 

Heat  of  Fusion  Container 


As  a  result  of  the  failure  of  insulated  type  containers  to  solve 
the  problem,  a  new  approach  was  attempted  utilising  the  latent  heat  of 
fusion  of  water.  A  load  of  tomatoes  conditioned  to  38“h0®  F  was  packed 
in  a  corrugated  flberboard  box  and  thr  box  enclosed  within  a  heat -sealed 
flexible  water-vaporproof  barrier  bag.  A  layer  of  water  (20  pounds) 
was  placed  con^etely  around  the  tomatoes  by  saturating  a  one  inch  thick 
layer  of  cellulose  waddlog.  The  resultant  pack  was  then  placed  in  a 
corrugated  shipper  lined  with  another  flexible  barrier  bag.  fSee 
photograph.  Figure  8), 

This  method  of  packing  liien  subjected  to  -65®  F  for  six  (6)  hours 
afforded  the  tomatoes  coiiq)lete  protection.  This  protection  was  achieved 
(using  the  insulated  type  container  described  earlier  as  a  basis  for 
compailson)  at  a  savii^  in  tare  weight  of  35$  and  a  saving  in  cube  of 

75$. 

Theory 

In  principle,  once  the  sensible  heat  of  the  water  layer  was 
dissipated,  the  water  underwent  a  phase  change  liberating  a  latent  heat 
of  2880  HTU  (20  pounds  of  water).  The  water,  to  use  an  analogy,  msy  be 
thought  of  as  a  heat  battery  of  2880  BID  capacity  which  supplied  the 
heat  current  required  thTO\igh  the  walls  of  the  container  until  all  the 
water  was  frosen. 

By  varying  the  Insulation  quaHties  of  the  container  wall  to  alter 
the  flow  of  heat  and  using  more  or  less  water  in  the  heat  battery,  pro¬ 
tection  for  different  time  periods  may  be  obtained.  For  'U»  Arctic  Food 
Pack  a  quantity  of  2  pounds  of  water  per  square  foot  of  shipping  con¬ 
tainer  surface  was  sufficient. 
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Utilization  of  the  latent  heat  of  fusion  is,  of  course,  not  new. 
SoTSQ  florists  I  ati  told,  in  shipping  Honors  from  Florida  to  cold 
northern  climates  by  air,  vill  wrap  their  flowers  in  wet  newspaper* 

The  i^stem  chosen  need  not  be  water-ice,  and  indeed  a  ^stem 
should  be  chosen  socb  that  the  phase  change  occurs  within  the  viable 
or  storr^e  range  of  the  item.  For  instance  the  shipjaent  of  live 
tissue  culture  used  by  the  Kational  Foundation  For  Infantile  Paralyais 
in  its  nationwide  evaluation  of  Salk  vaccine  required  temperature 
control  within  the  r-ante  of  37  to  lOCP  F.  For  protection  of  summer 
shipments.  New  York  University  investigated  a  salt -hydrate  system 
with  a  melting  point  of  88-90®  F  and  was  successful  in  providing  the 
required  temperature  control ,  V  The  application  of  this  principle  to 
the  shipment  of  biologicals  in  general  is  obvious. 


Summary 


Application  for  self-contained  temperature  controlled  packages 
are  numerous.  It  is  suggested  that  a  fruitful  avenue  of  approach, 
especially  ^ere  critical  teriiperature  ranges  aro  narrow  cud  extreme 
ambient  temperatures  are  encountered,  is  to  investigate  the  use  of 
the  latent  heat  of  a  phyaical  change  of  state* 


^  Temperature  Protection  of  Packages  -  A  report  to  the 
National  Foundation  for  Infantile  Paralysis, 

New  York  Univercity* 
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Materials  Ikndliag  and  Warehousing  Operations 

Mr,  W.  L,  Pea.:  ce,  Assistant  Manager,  Parts  Ilntribution 
Chevrolet  -  Flint  Manufactixring  Division 
General  Motors  Corporation 


The  importance  of  the  inter-relaticnship  between  material 
handling,  warehousing,  and  unitizing  is  something  that  was 
overlooked  for  an  extended  period.  Realization  of  its  im¬ 
portance  came  only  when  it  became  necessary,  because  of 
increased  volvtme  and  rising  costs,  to  do  something  about  the 
problems  of  efficient  space  usage  and  material  handling. 

To  accomplish  at  least  some  of  the  basic  requirements.  A 
stiidy  of  the  problems  involved  was  Instituted  by  the  Flint 
Parts  Distribution  Department  of  the  Chevrolet  Motor  Division, 
of  General  Motors  Corporation.  Many  improvements  have  since 
been  developed  and  substantial  savings  rea3.ized  together  with 
better  distribution  and  more  satisfied  customers. 

The  Parts  Distribution  Department  at  Flint  operates  under 
the  jiirlsdiction  of  the  Chevrolet  General  Manufacturing  Manager 
in  Detroit,  and  has  full  responsibility  for  inventory  control 
of  Chevrolet,  Oldsmoblle  and  Pontiac  parts  at  all  41  warehouse 
locations. 

This  Department  also  has  full  responsibility  for  the 
operation  of  the  five  major  supply  depots  located  adjacent 
to  manufacturing  or  assembly  plants  and  the  maintenance  of 
inventory  control  records  at  MSD*S  for  all  warehouses 
including  those  at  sales  zone  locations. 

In  order  to  make  our  operations  and  material  handling 
problems  more  understandable  to  those  in  other  organizations, 
a  few  facts  are  presented  with  technical  detail  eliminated 
to  the  greatest  possible  extent. 

Parts  used  on  Chevrolet  vehicles  only,  or  interchangeably 
on  Chevrolet,  Oldsmoblle  and  Pontiac  vehicles  comprise  the 
largest  number  of  directly  controlled  items  and  will  be  used 
as  the  basis  for  operational  descriptions  in  the  balance  of 
this  outline. 

Service  parts  fall  into  three  stockage  categories;  Code 
Z  or  fast-moving  ports  stocked  at  all  41  warehouses;  Code  M, 
slower-moving  parts  stocked  at  11  master  warehouses  and  Hint; 
and  F  or  factory  parts,  very  slow-moving  or  bulky  parts 
stocked  at  Flint  only.  As  of  October  1,  1955 »  the  spreads  of 
these  Chevrolet  and  Chevrolet  interchangeable  parts  were  as 
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follows: 

Cede  Z  1,918 

Code  M  7,210 

Code  F  19. U3 

28,571 

Since  1947,  the  major  supply  depots  including  Flint 
have  averaged  shipments  of  350,000,000  pounds  of  parts  a  year. 

In  1954,  at  Fling  only,  3,094  full  rail  cars  of  material 
were  received  and  4,351  shipped.  Receipts  and  shipment  by 
truck  and  other  means  are  not  included  and  these  figures 
represent  actual  cars  only.  Total  weight  shipped  from  Flint 
in  1954  was  over  147,000,000  pounds,  a  sizable  material 
handling  job. 

Material  handling  in  the  warehouse  is  a  very  broad 
subject  that  covers  practically  the  entire  warehousing 
operation.  We  do  more  handling  of  material  than  any  other 
single  operation.  From  the  time  material  is  received  and 
unloaded,  we  begin  handling  material  and  continue  to  handle 
it  for  the  receiving,  inspection,  storing,  picking,  packing, 
and  shipping  operations.  Even  the  packaging,  unitizing  and 
processing  operations  are  another  form  of  material  handling. 

In  a  parts  warehouse  operation,  there  are  many  other 
factors  that  enter  into  the  materials  handling  function. 

Generally  speaking,  you  will,  in  all  probability,  find 
the  h£indling  of  large,  heavy  or  bulky  parts  reasonably 
efficient  for  these  are  the  big  items  we  stumble  over  and 
can  more  readily  see  ways  and  means  of  improving. 

I  would  like  briefly  to  review  with  you  some  of  the  more 
obvi.ous  improvements  in  material  handling  of  the  larger  items. 

Vfhen  space  is  at  a  premium,  we  are  usually  forced  into 
many  extra  material  handling  operations.  To  better  illustrate 
this  point,  we  would  like  to  first  present  the  old  and  then  the 
improved  method  of  handling  some  of  the  more  difficult  bulky 
items;  namely,  sheet  metal  items. 

The  operating  cycle  on  raw  sheet  metal  items,  such  as  the 
fenders  was  to  - 


1.  Unload  from  car  or  trailer  onto  flat  truck. 


2. 


The  truck  was  taken  to  the  storage  area  where  the 
material  was  unloaded  and  placed  in  wood  racks  or 
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piled  on  the  floor. 

3.  When  required  for  processing,  this  material  was 
removed  from  the  wood  racks,  placed  on  the  flat 
truck  an''  pushed  to  the  paint  department  for  priming. 

Time  studies  revealed  that  54  man  minutes  of  materials 
handling  were  required  to  complete  this  cycle. 

This  storage  and  handling  problem  was  solved  by  the  use 
of  what  we  ct-ll  ”air  rights  racks”. 

This  rack  consists  of  a  base  and  end  frames.  The  base 
is  44  inches  wide  and  80  inches  long  sind  the  end  frames  are 
23  inches  high.  By  inserting  the  end  frames  into  the  base, 
we  have  lialf  the  unit  assembled.  This  size  is  suitable  for 
certain  types  of  material. 

By  inserting  two  end  frames  into  the  base  unit,  we  have 
a  61-^  inch  high  rack.  The  outrigger  bars  are  added,  as 
required. 

The  air  rights  rack  unit  is  placed  on  a  dolly  to  facilitate 
movement  when  unloading  the  trailer  or  a  boxcar  and  movement 
on  the  dock  to  the  elevator  and  to  the  storage  area. 

The  use  of  these  racks  has  eliminated  the  t'wo  handling 
operations  of  unloading  the  fenders  from  the  flat  truck  and 
placing  them  in  storage  with  extra  men  reqtiired  on  high  piles 
and  the  operation  of  again  loading  On  flat  trucks  when 
transporting  to  the  processing  departijent.  One  man  with  a 
fork  truck  can  do  in  three  minutes  what  it  took  two  men  27 
minutes  to  do. 

Nov,  we  can  take  full  advantage  of  the  available  floor 
space  and  take  advantage  of  owe  air  rights  without  the  costly 
piece  by  piece  handling  under  the  old  method.  With  air  rights 
racks,  it  makes  very  little  difference  if  a  rack  of  hood 
halves  is  stored  on  top  of  a  rack  of  fenders.  Like-wise,  it 
makes  little  difference  if  one  item  is  piled  in  the  back  and 
another  item  in  front  for  in  a  matter  of  a  few  minutes,  one 
man  and  a  fork  truck  can  remove  any  rack  of  piled  material. 

You  can  readily  realize  that  inventorying  material  stored 
in  air  rights  racks  is  far  simpler. 

In  this  arrangement,  there  is  very  little  waste  space 
and  in  addition,  we  have  a  larger  aisle  to  operate  in  and 
actually  have  more  square  feet  and  cubic  feet  of  available 
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storage  space  than  formerly. 

Air  rights  rackc  are  not  a  one-parpose  rack.  Examples 
of  other  types  of  material  that  can  be  stored  to  advantage  in 
such  racks  are  hood  halves;  gravel  deflectors;  which  are  a 
light  sheet  metal  stamping;  grille  mouldings;  cushion  springs; 
and  other  irregular-shaped  parts  which  are  difficult  to  stack. 

Throughout  the  years,  we  have  tried  many  different  methods 
or  systems  of  storing  parts  in  bins. 

The  division  location  system  has  been  developed  so  that 
parts  are  grouped  together  in  bins  in  the  same  rotation  they 
appear  on  dealers*  monthly  order  pads.  With  the  stock 
arranged  in  this  manner,  the  picker  merely  goes  up  one  aisle 
end  down  the  other  to  pick  the  dealer's  order. 

It  has  been  our  experience  that  as  much  as  40%  of  bin 
area  can  be  saved  over  other  bin  systems  by  grouping  bin  sizes 
together. 

Another  important  advantage  is  that  the  reserve  bins 
for  expansion  may  be  distributed  as  desired  and  reqiiired 
throxighout  the  various  oin  size  groups. 

If  a  larger  bin  is  reqtiired,  part  is  relocated  in  larger 
bin  size.  When  bin  is  too  large,  the  pirt  is  moved  to  smaller 
bin.  In  our  opinion,  i  is  cheaper  to  move  parts  to  proper 
bin  size  than  to  roaivange  a  bin  tier  or  tiers  to  make  the 
right  size  tin  for  the  part  in  the  location  it  must  be 
maintained  because  of  the  binning  system  used.  In  grouping 
the  S6uae  size  bins  together,  all  items  must  be  located  and  a 
location  file  maintained. 

Many  years  ago,  Chevrolet  developed  removable  box  bins 
in  three  different  sizes  —  4"  x  5”  x  9";  6"  x  6"  x  12";  and 
12"  X  6"  X  12".  The  small-sized  box  bin  could  be  stored 
eight  to  a  36"  shelf;  the  second  size  six  to  a  shelf  and  the 
third  size  three  to  a  shelf.  This  makes  it  very  easy  to 
rearrange  t.ie  box  bins  so  that  they  can  be  maintained  in  part 
niimber  sequence  and  to  provide  reserve  bins  for  expansion 
purposes. 

Another  very  important  phase  of  materials  handling  is 
"unitizing."  In  Chevrolet;  we  have  a  very  extensive  xmitizing 
program. 

Over  a  yeer'a  study  vent  into  the  new  package  design 
adopted  by  the  General  Motors  Parts  Division.  The  function  of 
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package  design  v&s  reviewed,  along  with  the  strong  and  weak 
points  of  the  preceding  design.  There  was  long  amd  painstaking 
study  of  color  combinations,  copy  and  identification 
arrangements,  treatment  of  size  variations,  and  plate  and 
painting  costs  before  management  selected  the  new  design. 

In  the  replacement  parts  business,  most  of  the  smaller 
parts  are  unitized  Individually,  or  in  nail tl pie  q\ian title.*;. 

As  a  result  there  are  many  small  packages  involved.  The 
i-eceiving,  storage  and  shipping  in  turn  intensifies  the 
materials  handling. 

"Master”  pecking,  or  placing  a  predetermined  number  of 
xinit  containers  of  the  same  part  numbers  in  a  standardized 
shipping  container,  substantially  reduces  the  number  of 
individtial  units  to  be  handled. 

For  nsany  years,  we  have  used  master  packs,  but  in  numerous 
instances,  these  had  been  established  on  the  basis  that  the 
amount  was  satisfactory  for  shipping  purposes  alone.  Some 
instances  of  \inbalanced  stocks  resxilted,  as  with  41  warehouses 
serving  territories  with  varied  car  popnilation  densities, 
master  container  quantities  would  be  satisfactory  for  some 
and  too  large  or  small  for  others. 

Costs  present  ftirther  basis  for  study  and  occasioxjally 
it  was  discovered  that  the  expense  in  handling  the  master 
containers  was  greater  than  handling  separate  \mit  containers. 

For  a  considerable  period,  actxial  stop  watch  methods  of 
time  study  were  used  to  determine  standard  handling  times 
for  small,  medium  and  large  parts  and  containers. 

Costs  for  the  different  methods  compared  were  totaled 
and  in  many  instances  there  was  considerable  variation.  By 
means  of  algerbratic  eqviations,  a  definite  relationship 
between  carton  cost  and  the  amount  of  material  contained  was 
determined.  By  adjusting  the  value  of  the  two  factors,  the 
points  at  which  the  costs  of  the  diverse  methods  broke  even 
are  readily  determineable.  Plotting  these  points  and  connecting 
them  with  a  straight  line  produces  a  "break  even"  graph. 

Usage  of  this  graph  is  very  simple.  First,  it  is 
necessary  to  arrive  at  the  proposed  master  pack  quantity  and 
then  determine  the  cost  o^'  the  master  carton  Cased  on  a 
square  foot  of  tward  stock. 

Then,  if  the  point  plotted  as  a  result  of  applying  these 
two  values  is  above  the  line,  it  may  be  assxaaed  that  the  pack 
is  economical.  If  below,  the  reverse  is  true. 
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If  volume  is  sufficient,  master  pack  items  can  be 
palletized  to  further  reduce  material  handling. 

From  a  size  standpoint,  many  items  would  make  good 
master  packs  but  because  of  the  weight  of  the  individual  part, 
it  is  not  practical  to  master  pack. 

We  have  many  in-l>etween  parts  that  are  too  large  or  too 
heavy  to  l>e  master  packed  and  too  small  to  be  palletized,  such 
as  transmissicn  gears  and  shafts,  ring  and  pinion  gears, 
universal  joints,  carburetors,  and  many  others. 

Either  because  of  the  sales  volume,  weight  or  the  size  of 
binnable  parts,  we  find  that  we  have  a  lot  of  large  bins  and 
many  parts  that  need  several  large  bins  or  other  containers  to 
store  our  normal  bank  stock.  Some  of  our  packaged  parts  are 
in  amaTI  chipboard  containers  while  other  larger  or  heavier  parts 
are  in  small  corrugated  cartons;  such  as  water  pumps,  brake 
shoe  sets,  gears,  etc. 

There  still  la  a  lot  of  materials  handling  in  the  movement 
of  parts  too  large  or  heavy  for  icaster  packs  and  too  small  for 
pallet  packs. 

Many  of  these  parts  were  stored  in  large  bins  and  pallet 
boxes,  or  piled  loose  in  piling  racks.  Realizing  these  types 
of  items  presented  a  materials  handling  urogram,  we  begu 
searching  for  a  better  method.  Our  present  warehouse  layout 
and  storage  equipment  were  planned,  designed  and  completed 
prior  to  pallet  programs.  Our  present  piling  racks  do  not 
lend  themselves  too  well  tr>  the  storing  of  material  in 
pallet  containers  in  the  most  efficient  mazmer,  so  that 
material  in  pallets  stored  in  our  present  piling  racks  is  not 
readily  accessible. 

It  seemed  to  \xs  that  the  basic  principle  of  flexibility 
of  the  small  box  bins  is  ideal,  and  when  applied  on  a  larger 
scale  with  properly  designed  pallet  containers,  racks  and  fork 
trucks  we  should  have  all  the  tools  to  do  the  job. 

I  would  like  to  review  with  you  some  of  our  req[uire«ents 
of  a  pallet  container  that  wotild  have  the  same  relative 
flexibility  of  the  box  binss 
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iii' . 


x'6«iX’Cs 


Correct  size  for  box  cars 
Correct  size  for  trucks 
Pick  stock  when  stacked 
4-Way  entry  for  fork  tinick  or  pallet 
dollies 

Several  years  ago,  while  attending  a  materials  handling 
exposition,  I  saw  some  pellet  containers  that  in  principle 
offered  possibilities  of  solvf.ng  some  of  our  problems. 

Whenever  the  subject  of  pallets  or  pall''’:  containers  comes 
up  for  discussion  in  a  group  of  materials  handling  engineers, 
one  of  the  first  questions  on  the  agenda  usually  is,  "what 
standard  size  do  you  use  or  recommend?"  That  is  the  signed 
for  a  long  and  heated  discussion,  with  the  usual  result  we 
have  no  standard  and  the  sizes  used  by  the  different  industries 
are  many  and  varied;  some  of  the  more  popular  sizes  being 
40  X  48,  42  X  48,  36  x  y>8,  emd  48  x  54. 


The  question  of  what  is  the  right  size  pallet  container 
for  our  operation  was  turned  over  to  our  Planning  and 
Research  Department,  together  with  the  problem  of  designing 
or  obtaining  pallets  and  racks  or  other  necessairy  companion 
equipment. 

The  receiving  warehouse  uses  this  information  - 

Unit  &  shortage  code 
Part  no. 

Part  name 
Quantity 
Order  no. 

WH  location 

Tag  for  receiving  checking 
Tag  for  shortage  release 

Reaction  in  the  stockroom  was  pronounced  as  for  the  first 
time  a  really  legible  tag  was  available  and  the  tedious 
locating  as  classifying  operations  were  eliminated. 

Pallet  boxes  are  placed  &t  the  ends  of  bins  and  identified 
as  to  warehouses  and  freight  classification.  Parts  are  packed 
directly  in  the  pallet  box  with  small  parts  or  q\aantitl3S  in 
salvage  cartons  and  placed  in  pallet  boxes.  These  salvage 
cartons  save  materials  handling  when  received  at  zone  warehouses. 

This  close  up  will  give  you  a  little  bettor  picture  of  the 
packing  arrangement  and  use  of  salvage  cartons. 
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The  results  were  more  than  gratifying  with  the  bottle¬ 
neck  bogey  overcome. 

In  addition  to  the  materials  handling  savings,  substantial 
reductions  were  made  in  shipping  supplies. 

Current  developments  include  segregation  of  tags  and 
printing  separate  listings  of  "loose"  material  which  include 
piece  weight  greatly  simplifying  estimating  total  weight  and 
later  preparation  of  bill  of  lading. 

It  may  be  of  interest  to  remark  that  volume  of  material 
now  being  handled  is  the  greatest  in  our  history  and  operations 
are  being  carried  out  on  schedule  in  spite  of  the  fact  that 
very  little  additional  space  has  been  made  available. 

Our  research  revealed  that  a  pallet  container  32  x  40  x  28" 
was  the  ideal  size  for  our  operation.  On  the  32"  dimension 
it  will  go  three  across  a  box  car  and  on  the  40"  dimension y  it 
will  go  two  across  a  truck,  while  the  28*  height  makes  it 
easier  to  reach  into  the  bottom.  Being  longer  on  one  dimension, 
it  will  accommodate  a  more  varied  assortment  of  unit  containers 
and  permit  varying  loading  eirrangements  within  the  cont«dner. 

With  the  overall  size  established,  our  Pletnning  Department 
went  to  work  on  the  problem  of  picking  parts  for  stacked 
containers. 

During  this  research  program,  they  designed  several 
different  styles  and  sizes  of  containers  and  racks. 

Fbr  experimental  purposes,  we  had  eight  of  these 
containers  made  up,  four  with  the  stock  picking  door  on  the 
32"  side  and  four  ^th  the  door  on  the  40"  side.  Incidentally, 
as  far  as  we  know  these  were  the  first  of  these  steel  wire 
containers  made  with  a  picking  door. 

These  containers  stack  nicely  and  stock  can  be  picked 
from  the  first  two.  Stock  can  also  be  picked  from  the  third 
container  with  a  short  ladder;  however,  the  top  tier  is  used 
for  storage  only  and  not  for  picking  purposes . 

If  cartons  are  too  large  to  be  removed  from  the  picking 
door,  the  whole  end  panel  can  be  folded  back  along  the  side 
to  ponnit  picking  the  larger  cartons  from  one  end  of  the  pallet 
container. 

Finalization  of  the  design  for  the  pallet  container  was 
attained  after  continued  research  which  indicated  conclusively 
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that  a  1/2  drop  door  was  best  suited  to  oar  needs.  Redesign 
of  the  legs  for  proper  clearance  and  a  framework  to  support 
the  mesh  on  four  legs  Instead  of  six  furnished  a  container 
that  met  all  requirements  in  our  operations. 

These  steel  containers  offer  us  the  advantage  of  being 
able  to  remove  parts  wliile  the  containers  are  stacked,  without 
benefit  of  any  piling  rack  or  any  lost  cube;  however,  when 
any  but  the  top  containers  are  empty  and  it  is  desired  to 
remove  them  it  is  necessary  that  those  on  top  be  removed 
first  so  that  the  empty  containers  can  be  replaced  with  full 
ones. 


To  provide  greater  flexibility  for  replacing  empty 
containers,  a  new  rack  was  designed  which  permits  the  removal 
of  any  container  from  the  rack  in  which  it  is  stacked 
regardless  of  its  location  and  replacing  4 1  with  a  loaded 
container  without  moving  any  of  its  neighbors  above  or  below. 

In  order  that  you  may  better  visualize  the  final  container 
design,  some  slides  are  presented  for  your  consideration. 

This  is  the  design  of  the  pallet  container  completely 
setup.  This  pallet  container  comes  closer  to  answering  all 
of  our  requirements  than  any  we  had  seen  tc  date.  lou  will 
note  the  fotur  cast  legs. 

The  drop  front  door  will  penait  picking  parts  \rtien 
stacked  one  on  top  of  the  other  or  placed  in  racks. 

While  the  development  and  Improvement  of  the  pallet 
container  and  storage  racks  was  jjrogressing ,  we  were  deeply 
concerned  with  additional  aisle  space  required  for  available 
fork  trucks  to  tier  this  tyja  container  or  place  them  in  racks. 

We  wei^  crowded  with  6*  aisles  —  what  would  happaa  with 
8'  aisles?  It*s  one  thing  to  start  out  in  a  new  lailding  and 
layout  with  8*  eiisles  and  quite  another  to  expand  from  6*  to 
8*  with  no  extra  space  to  spare. 

From  a  materials  handling  standfoint,  it  looked  like  a 
good  program  but  from  a  warehouse  space  point  of  view,  to  say 
the  least.  It  left  a  lot  to  be  desired. 

The  problem  was  prat  up  to  several  fork  truck  manufacturers 
who  appreciated  the  problem  but  offered  no  solution  at  the  time. 

To  make  a  long  story  short,  our  planning  and  research 
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department  developed  a  walkle-type  retractable  fork  pallet 
stacker  that  stacks  32"  x  32"  x  32"  pallets  in  a  6®  aisle 
and  on  the  40"  dimension  of  the  32"  x  40"  in  a  6*6"  aisle. 

This  truck  was  awarded  2nd  prise  in  the  materials 
handling  competition  at  the  Philadelphia  Convention  of  1950, 
of  the  Society  of  Industrial  Packaging  and  Materials  Handling 
Engineers . 

At  a  later  date,  an  industrial  truck  manufacturer 
developed  a  riding  type  of  truck  that  would  work  iu  narrow 
aisles  similarly  to  the  walkie-type  retractable  fork  pallet 
stacker  that  we  bad  designed  suid  put  to  work.  From  our 
viewpoint,  the  availability  of  this  truck  was  most  timely,  as 
it  fit  right  in  with  our  p^let  container  program. 

At  this  time,  it  might  be  well  to  hesitate  a  moment  to 
see  just  how  this  developoent  affects  the  all  Important  space 
factor  in  the  warehouse. 

An  eight  foot  aisle  is  about  the  minimum  that  can  be  used 
in  which  to  maneuver  either  a  2CXX)  pound  conventional  fork 
truck  or  one  of  the  walking  type  tiering  trucks.  In  area 
itl,  the  aisles  are  8*  and  only  seven  are  available.  Along 
the  aisles,  we  can  place  only  90  units  of  storage.  This 
aisle  can  be  narrowed  down  to  five  feet  if  we  pl»c:  our 
containers  on  a  sufficient  angle;  however,  a  lot  less  storage 
area  woxild  be  available.  By  Increasing  the  angle,  and 
enlarging  the  aisle  to  6*  one  more  tier  of  storage  was  provided 
for.  The  aisle  width  in  area  #2  is  two  feet. less  than  the  8* 
in  area  #1  but  one  additional  aisle  or  a  total  of  8  are 
reqiiired  with  the  result  that  the  aisle  area  is  increased 
to  1,104*  with  the  units  of  storage  reduced  to  80. 

Actually,  we  would  be  better  off  to  maintain  eight  foot 
aisles  as  in  area  #1  when  90  units  of  storage  were  available 
in  the  same  square  foot  area  as  compared  to  80  units  with  six 
foot  edsle  area  as  in  area  #2.  This,  more  or  less,  exploded 
the  theory  that  the  containers  should  be  placed  on  an  angle 
in  order  to  reduce  the  aisle  space  required. 

In  area  #3,  the  six  foot  aisles  have  been  increased  to 
6*6"  and  in  the  same  total  area  of  1,899  square  feet,  we 
are  able  to  place  102  \inits  of  storage  or  22  more  units  than 
with  the  six  foot  aisles  with  containers  placed  on  an  angle 
and  12  more  than  with  an  eight  foot  aisle.  Actually,  these 
are  units  of  storage  on  the  floor  which  could  be  increased 
three  or  four  times,  depending  upon  the  ceiling  height  available. 
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The  use  of  racks  provides  greater  flexibility  for 
replacing  empty  containers,  as  the  racks  permit  the  removal 
of  any  container  without  moving  any  of  its  neighbors  above 
or  below.  You  can  readily  see  the  fle-d.bility  of  the  use  of 
tnese  steel  wire  containers,  A  prograja  of  this  kind  can  be 
started  without  benefit  of  any  racks,  end  material  can  be 
removed  very  readily  from  the  lower  containers  and  from  the 
third  and  fourth  container  if  a  ladder  is  used.  If,  when 
containers  are  stacked  one  on  the  other,  it  is  found  that 
too  many  of  the  higher  containers  have  to  be  removed  to 
replace  lower  containers,  racks  can  be  obtained  and  installed 
later. 

Within  a  given  area,  more  containers  can  be  stored  by 
stacking  one  on  the  other  than  can  be  stored  in  racks.  The 
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pedle*!  containers  in  the  first  and  second  tiers  of  the 
racks  will  be  active-working  stock  and  only  one  pallet 
container  will  be  placed  in  these  two  tiers  as  the  reserve 
stock  will  be  stored  in  bulk  storage  area  fo^lr  high. 

I  will  now  give  you  a  comparison  of  the  former  method 
and  present  method,  so  that  you  can  better  visualize  materials 
handling  in  the  new  method. 

In  most  unitizing  operations,  particularly  after  the 
final  closure,  the  operator  has  time  to  place  the  carton  in 
the  pallet  container  instead  of  just  pitching  it  in  the 
gondola.  The  truck  travel  time  will  be  the  same  whether  the 
operator  is  transporting  a  gondola  or  pallet  container.  The 
speed  of  electric  trucks  in  moving  pallets  or  gondolas  was 
determined  by  actual  stop  watch  methods  over  a  considerable 
period  of  time  to  obtain  actual  averages  of  various  loads 
under  various  traffic  conditions. 

Fbr  comparison  purposes,  we  have  shown  on  a  graph,  the 
travel  time  for  a  flat  truck  pushed  manually  so  that  in  the 
event  any  manual  trucking  operations  were  used,  the  graph 
would  display  the  comparison.  The  present  method  with  the 
pallet  container  entirely  eliminates  the  manual  piece  by 
piece  handling  from  gondola  and  placement  into  box  car. 

One  graph  shows  how  rapidly  a  car  can  be  loaded  with  a 
fork  truck  as  compared  to  the  jdece  by  piece  manual  method. 

The  pallet  container  permits  rapid  loading  and  an  early 
dispatch  of  the  car,  affords  better  protection  and  requires 
less  dunnage.  Pallet  containers  permit  rapid  unloading  and 
make  available  extra  car  spots  without  the  added  expense  of 
building  an  extension  tc  the  dock  which,  in  many  cases,  is 
not  possible. 

You  will  recall  that  earlier  I  stated  that  it  would  take 
one  man  a  week  to  unload  a  car  with  many  small  packages  whereas 
with  the  material  in  pallet  containers,  and  moved  by  fork  truck, 
the  car  can  be  unloaded  in  approximately  30  minutes  and  a  new 
car  ordered  in  on  the  next  switch. 

The  i.v-naal  handling  shown  on  our  graph  is  comparable  to 
the  loading  oiJeration.  Likewise,  the  transporting  of  the 
cartons  from  tne  car  is  comparable  to  transporting  to  the  car. 

The  most  important  phase  of  this  whole  program  is  the 
fact  that  th<j  container  used  for  transporting  from  the 
supplier  now  beemes  a  stronge  bin  which  eliminates  the 
piece  by  piece  removal  from  gondola  and  placing  in  bin.  When 


115 


12  of  20 


Mr.  W.  L.  Pearce 


Tuesday  AM 


Oct.  11,  1955 


the  bin  being  used  is  at  the  top  of  the  tiers,  and  it  is 
one  cf  *hose  large,  deep  bins  that  two  men  are  required  to 
3tore  at  least  a  portion  of  the  material  being  put  away, 

:>ur  saring  is  substantially  greater. 

Our  graph  shows  that  the  manual  handling  time  of 
placing  the  material  in  the  bins  is  much  greater  than  the 
time  reqtiired  for  the  manxial  loading  and  unloading  operations. 

Pallet  containers  and  tubular  storage  racks  are  far 
more  flexible  for  storage  use  than  placing  parts  in  large 
steel  bins  and  wood  pallet  containers  stored  under  steel 
racks.  Just  consider  at  inventory  time  the  savings  that 
can  be  effected  with  the  rapid  counting  of  cartons  stored 
in  pallet  containers  which  can  be  accomplished  without 
removing  any  cf  the  cartons  from  the  pallet  container  as 
compared  to  the  necessity  of  removing  at  least  a  portion  if 
not  all  of  the  cartons  in  a  large  bin  or  wood  pallet  box. 

This  program  was  begun  with  som?  of  our  Chevrolet- 
Affiliated  Manufacturing  Plants  in  Detroit,  Saginaw,  Bay 
City,  and  Flint.  We  expect  to  continue  tc  expand  this  program; 
however,  perhaps  the  most  important  factor  governing  this 
expansion  is  the  freight  factor  —  that  is  the  cost  of  trans¬ 
porting  the  pallet  container  on  the  outbound  shipment  and 
the  cost  of  rstuming  it. 

You  can  readily  understand  that  the  more  pieces 
transported  in  a  pallet  container,  the  greater  tiie  savings 
in  labor;  for  we  save,  in  transporting  a  thoussuid  pieces, 
twice  as  much  as  in  transporting  500  labor-wise,  which  must 
be  compared  against  the  cost  of  the  constant  freight  factor 
on  the  out  and  inbound  movement  of  the  pallet  container. 

The  freight  factor,  as  we  know,  very  definitely  limits 
the  area  in  which  we  can  use  these  imijroved  materials  handling 
methods,  for  I  am  sure  you  will  eU.1  agree  tiiat  certainly 
there  is  no  point  in  effecting  savings  in  materials  handling 
and  then  pay  out  more  in  freight  costs  than  we  save. 

If  the  freight  factor  does  not  penait  starting  of  this 
pallet  container  program  at  the  soixrce,  ve  can  at  least  do 
the  next  best  thing  and  start  it  at  the  receiving  dock  or 
in  the  box  car  so  that  ve  can  still  take  advantage  of  improved 
materials  handling  in  transporting  tlie  material  from  the 
Receiviag  Department  to  the  storage  area  and  eliminate  the 
manual  operation  of  placing  the  parts  in  bins^ 

With  the  advent  of  this  pirogram  which  sew  loose  and 


^ 


1”?  of  ?0 


Mr.  W. 


T 


Pearce 


Tuesday  AM 


Oct.  11,  1955 


packaged  material  shipped  from  source  in  steel  wire  pellet 
containers,  a  definite  need  was  found  for  a  method  of 
determining  the  economic  dividing  line  of  what  material 
should  be  handled  in  pallet  containers,  end  what  shoixLd  be 
handled  loose  as  in  the  past.  Obviously,  if  the  cartons 
were  large  enough  so  that  only  fotir  could  be  placed  i’^  the 
pallet  container,  our  savings  in  handling  would  be  offset 
by  the  freight  factor.  To  be  effective,  this  method  would 
have  to  substitute  scientific  fact  for  "rule  of  thumb"  or 
arbitrary  decisions. 

It  was  determined  that  a  straierht  line  relationship 
exists  between  the  pellet  container  transportation  charges 
and  the  number  of  pieces  handled  in  a  single  container, 
which  cotdd  be  plotted  on  a  graph. 

To  determine  whether  an  item  shovild  or  should  not 
be  handled  in  a  container,  it  is  only  necessary  to  plot 
the  point  for  the  intersection  of  the  container  freight  cost 
and  the  qtiantity  of  material  accommodated  by  the  container. 

If  the  point  appears  above  the  break  even  line  on  the  graph, 
the  item  shotild  be  handled  in  a  pallet  container,  and  if  below 
the  lino,  it  should  be  handled  loose. 

As  the  transportation  costs  go  up,  more  and  more  pieces 
are  required  per  container  in  order  to  effect  a  sufficient 
savings  in  material  handling  costs  to  offset  the  transportation 
costs. 


In  determining  whether  or  not  this  program  would  t>e 
practical  for  a  nximbe-='  of  locations,  it  can  very  easily  be 
determined  after  finding  cut  what  the  transportation  costs 
are  and  the  number  of  pieces  per  pallet  container. 

In  some  areas,  rail  carriers  p)ermit  the  return  of 
containers  at  a  rate  equivalent  to  one-half  of  the  fourth 
class  and  in  others,  a  new  rail  tariff  provides  for  free 
outbound  transportation  on  the  containers  if  an  overall 
established  material  weight  minimum  is  met.  This  extends 
the  distance  to  which  material  can  be  shipped  in  pallets 
economically.  In  our  dealings  with  transportation  companies, 
it  is  advantageous  to  point  out  to  them  the  rapidity  with 
which  trucks  or  cars  can  be  loaded  and  unloaded  thus 
releasing  the  equipment  in  much  less  time  than  is  required 
if  the  material  were  shipped  loose. 

In  addition  to  the  handlir»g  of  loose  items  in  pellet 
containers,  we  re-examined  the  economics  of  handling  master 
pack  items  as  a  pallet  container  pack.  This  eliminates  not 
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only  the  cost  of  the  master  container  but  additional  manual 
operations. 

The  removing  of  xmlt  containers  from  conveyor  and  placing 
them  in  the  pallet  container  is  comparable  to  the  placing 
of  the  unit  containers  in  the  master  carton.  In  our  master 
pack  operation,  we  seal  the  master  contains .'3,  place  them 
on  pallets  and  strap  the  master  containers  on  ‘he  pallet 
for  loading  in  the  box  car.  These  three  operations  and 
eliminated  and  not  performed  when  using  pallet  containers. 

The  loading  in  the  box  car  and  unloading  would  be  reasonably 
comparable  with  both  methods.  However,  in  many  of  our  master 
pack  pallet  loads,  it  wotild  not  be  practical  to  double  deck. 

In  the  master  pack  method,  the  straps  must  be  cut  before 
removing  and  placing  the  master  containers  in  the  storage  bin. 
Than,  we  have  the  problem  of  disposing  of  the  strap  and  the 
disposable  pallet  and  later  the  problem  of  disposing  of  the 
master  cartons  as  they  are  emptied  when  stock  is  picked. 

In  the  pallet  container  program,  the  pallet  contedners 
can  be  removed  from  the  box  car  and  placed  directly  in 
storage,  as  the  pallet  container  then  becomes  the  bin  and 
you  have  substituted  fork  truck  handling  for  manual  handling 
in  placing  the  materials  in  position  for  picking.  The 
picking  of  the  individual  unit  containers  from  storage  is 
practically  the  same  with  the  exception  that  on  the  roeiSter 
pack  method,  from  time  to  time,  the  parts  picker  must  open 
the  master  pack  in  order  to  obtain  the  individual  unit 
containers. 

In  going  to  o\n*  pallet  container  pack  program,  we  have 
eliminated  the  itastar  pecking  of  a  nxaaber  of  items  wherein 
we  have  saved,  not  only  materials  handling,  but  also  the 
cost  of  the  carton.  Even  in  those  instances  where  dealers 
might  order  in  the  quantity  of  the  SMister  pack,  we  are 
farther  ahead  to  handle  these  pcrts  tinder  the  pallet 
container  pack  program  because  of  the  prior  savings  in 
materials  handling. 

Again,  we  have  developed  a  graph  of  the  economics  of 
master  container  handling  versus  pallot  container  handling 
against  which  current  and  proposed  master  packs  can  be 
checked  to  determine  whether  the  master  pack  method  of 
handling  is  economically  more  sound  than  the  newer  pallet 
container  method. 

As  with  previous  grapii,  all  of  tho  steps  in  the  two 
handling  methods  were  listed  and  costs  developed  through  the 
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use  of  standard  data  we  had  established.  The  costs  for  both 
methods  were  totaled,  and  under  certain  conditions  considerable 
difference  was  found  in  the  two  totals.  Through  the 
establishment  of  an  equation,  we  found  a  straight  relationship 
existing  between  the  amou:it  of  material  handled  and  the 
carton  cost. 

You  will  recall  that  we  found  the  same  relationship 
when  comparing  master  pack  handling  with  loose  or  individual 
handling.  By  changing  the  values  of  these  two  factors, 
several  points  were  plotted  on  a  graph  and  connected  with  a 
straight  line.  TMs  line  in  effect  represents  the  eccnomic 
dividing  line  between  the  two  methods  of  handling. 

To  use  the  graph,  one  merely  applies  the  value  of  the 
variable  factors  and  plots  the  resulting  intersection  point. 

If  the  point  falls  below  the  line,  the  item  should  be  handled 
in  a  pallet  container,  and  if  it  falls  abova,  the  master 
pack  method  of  handling  would  be  more  economical. 

From  this,  you  can  readily  see  that  the  larger  items  in 
master  packs  are  the  items  that  are  readily  adaptable  to 
pall  et  container  handling  as  these  wotild  fall  below  the 
plotted  line.  With  oiany  smaller  unit  containers  in  a  master 
pack,  it  would  indicate  that  the  part  sho'uld  continue  as  a 
master  pack. 

This  graph  was  developed  and  takes  into  consideration 
the  handling  at  the  major  supply  depot  location  and  does  not 
include  the  transportation  factors  that  were  considered  in 
the  previous  graph  on  shipments  from  suppliers  to  the  major 
supply  depot-s. 

When  exploring  the  economics  of  master  >.acks  on 
expendable  pallets  versus  the  pallet  container  pack,  it 
was  found  tnat  more  factors  had  to  be  considered  and  that  a 
scientific  method  was  required  to  readily  determine  when 
an  item  should  be  shipped  in  a  master  container  on  an 
expendable  pallet  and  when  it  should  be  removed  from  its 
master  pack  a  .d  shipped  in  a  pallet  container. 

Because  of  these  added  factors  a  graph  of  the  economics 
of  master  pack  on  expendable  pallets  versus  pallet  container 
pack,  is  more  complicated  as  the  conditions  for  each  carton 
cost  must  be  plotted. 

Tnrough  use  of  equations  as  previously  explained,  we 
found  a  straight  line  relationship  between  the  number  of 
master  packs  per  expendable  pallet,  the  master  carton  cost, 
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PALLET  CONTAINER 

LOADING  ARRANGEf.tNT  SPECIFICATION 


PART  NO.  603735 
PART  NA»€  Knuckle 
.•.OSE.  ^o^t.  Z 


SOLlfXiE _ Cmlvwolet,,  Gear  &  Axle _  pallet  Q"A'TITY  82 _ 

_ IJfvIlT  CONTAINER  DETAIL _ PALLET  LOAD  ^ETAIL 

Type _ CBX _ Unit  Qty.  _1 _  No.  Units  82  Load  'fir .  752 

Size  I  .o.  7  1/8  x  4  1/^  x  10  5/8  Unit  V't.  9.17  Pallet  V-'t.  144 

Size  o.D.  7  1/4  x  4  5/8  x  11  l/4  Total  Wt.  896 


Primary  I  fading  Arrangement: 
No.  Units  across  Front  4 
No.  Units  Across  Side  8 

No.  Layers  of  Units _ 2_ 

Special  Loading  Instruction: 
Load  18  cartons  as  top  lay e r 

IN  PATTERN  AS  SHOWN. 


E  -  *"nd  Panel  of  Carton 
S  -  Side  panel  of  Carton 
F  -  Face  Panel  of  Carton 


Load  cartons  to  correspond  with  letter  designat ions  -  E,  F  and  S, 
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and  the  net  transportation  cost,  which  is  the  out  and  inhound 
cost  of  the  pallet  container  less  the  transportation  cost  of 
the  expendable  pallet.  A  straight  line  was  plotted  on  the 
chart  for  each  of  several  master  carton  costs. 

To  use  the  chart,  the  number  of  master  packs  required  to 
contain  a  given  amount  of  material  equal  to  that  ^Aich  ooxild 
be  held  in  a  single  pallet  container  is  determined  along  with 
the  net  transpoi  ation  cost.  The  resulting  point  of 
intersection  may  then  be  {xLotted  on  the  chart.  If  the  point 
falls  above  the  appropriate  carton  cost  line,  the  item  should 
be  handled  in  a  pallet  container  without  being  master  packed, 
and  if  below  the  line,  the  item  should  be  retained  in  the 
master  pack  on  the  pallet. 

To  use  these  pallet  containers  to  the  best  advantage, 
our  Packing  and  Research  Department  experimented  with  a 
pallet  container  and  the  items  to  be  packed  in  the  container, 
to  develop  the  best  loading  arraiigement  so  that  the  maxiinoB 
number  could  be  placed  in  the  pallet  container. 

When  the  ideal  loading  arrangement  was  developed,  the 
data  was  recorded  on  the  pallet  container  loading  arrangement 
specification  sheet  which  showed  part  number  and  name, 
warehouse  classification,  the  source,  and  the  quantity  per 
pallet.  Details  of  the  unit  container  wore  included,  as  well 
as  detcdls  of  the  pallet  load.  A  sketch  was  made  on  each 
sheet  *o  show  the  primary  loading  arrangmant  and  any  special 
loadic-t,  instructions  were  so  noted. 

If  the  cartons  projected  above  the  top  edge  of  the 
container,  the  comers  were  left  open  so  that  the  containers 
could  be  stacked  one  on  the  other  without  damaging  the  cartons. 

This  specification  sheet  is  forwarded  to  the  supplier  in 
as  many  copies  as  they  may  require  and  a  copy  is  sent  to  our 
Receiving  Department  and  copies  are  retained  in  the  Packaging 
and  Research  Department.  The  use  of  this  loading  spedficatl.on 
sheet  assures  uniform  loading  by  the  supplier. 

Up  to  this  point,  all  descriptions  have  been  confined  to 
pallet  containers  fabricated  of  wood  or  metal  and  our 
research  was  principally  centered  upon  these  materials  for 
basic  construction  purposes. 

Other  materials  were  not  ignored,  however,  and  our  latest 
accepted  pallet  and  shipping  container  Is  composed  of 
corrugated  paper  board  with  simple  stable  fastenings. 

This  container  is  strong,  light  in  weight  and  readily 
stored  knocked  down  and  easily  er  up  for  use. 
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There  are  three  components,  namely,  the  base,  box  section 
and  cover  \^ch  are  assembled  to  make  the  finished  container. 

Here  is  how  it  works  - 

There  is  the  knocked  down  base  section  which  is  delivered 
with  end  flaps  flat  and  the  le^  pockets  pre-stapled  in  the 
proper  position. 

The  end  flaps  are  first  formed  and  stapled,  to  make  a 
shallow  tray  and  the  leg  stiffeners  are  inserted  into  the 
pockets  and  secured  against  creeping  by  means  of  staples. 

These  leg  stiffeners  are  simple  strips  of  corrugated  paper 
board  glued  together. 

The  corrugated  paper  board  shipping  container  is  completed 
by  placing  of  the  container  and  top  sections  on  the  pallet  base, 
final  closxire  is  effected  by  application  of  a  single  band  of 
ordinary  steel  strapping  which  adequately  holds  all  components 
firmly  together.  Patent  has  been  applied  for. 

I  am  proud  to  state  that  tliis  container  was  awarded  first 
prize  in  its  class  at  the  Industrial  Fackeiging  and  Materials 
Handling  Exposition  held  at  New  York  from  September  20th  to 
22nd  of  this  year. 

In  the  past  few  years,  we  have  become  increasingly  aware 
of  air  transport  as  a  medium  of  fast  and  efficient  movement  of 
material  from  one  city  to  another.  The  tare  weight  of 
conventional  wood  or  steel  pallets  and  containers  practically 
prohibits  their  use  for  air  cargo  shipments. 

This  corrugated  paper  board  shipping  container  is 
particularly  suitable  for  air  shipment  as  it  incorporates 
minimum  weight  with  adequate  strength  and  ultimate  disposal  is 
simple  and  economical.  Added  rigidity  and  resistance  to 
moisture  may  also  be  obtained  by  using  "V"  or  "W"  board  wet 
strength  corrugated  or  by  dipping  in  parrafin. 

A  saving  in  weight  of  48  pounds  over  the  wirebound  pallet 
box  is  not  the  only  factor,  as  the  corrugated  paper  board  bases 
occupy  only  a  fraction  of  valuable  storage  space  in  comparison 
to  those  of  wood  construction.  For  those  who  are  statistically 
minded,  the  space  saving  is  715t. 

Earlier  in  this  presentation,  I  discussed  portable  tiering 
racks  with  usage  primarily  confined  to  raw  sheet  metal  and 
items  considered  difficult  to  handle. 

Tiering  racks  are  also  perfectly  suited  for  storage  of  a 
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large  group  of  oaterlal  that  is  too  bulky  or  heavy  for  bin  or 
pallet  container  application.  The  tiering  racks  also  offer  a 
high  degree  of  flexibility  directly  comparable  to  the  s’^iLlcr 
pallet  containers. 

The  riding  type  straddle  truck  which  we  use  to  hand'e 
the  tiering  racks,  incidentally,  differs  from  the  retractable 
fork  tracks  previously  mertioned  insofar  as  width  of  wheel 
framing  foi*  added  stability  in  handling  the  wider  racks.  The 
forks  are  not  retractable. 

The  riding  type  straddle  truck  will  operate  in  a  nine  foot 
aivSle,  \Mle  the  conventional  truck  needs  about  one  foot  more 
in  comparison  to  the  approach  position. 

Wheels  are  always  a^dcware  to  store  in  quantity, 
particularly  in  piling  to  any  considerable  height  with  safety. 

Racks  have  solved  this  and  many  similar  probl>^«8. 

The  wheels  are  placed  in  the  rack  as  the  box  ear  is 
ttnloaded.  The  dolly  base  is  used  to  move  the  ratdc  to  temporary 
dock  placement  and  the  foxk  trucks  place  the  raclrs  of  wheels 
in  position  In  the  proper  stock  location.  The  bottom  of  the 
posts  on  the  tiering  rack  extend  to  form  a  positive  interlock 
with  the  top  of  the  posts  in  the  lower  racks  and  .orovlde  a 
solid  and  safe  tier. 

In  some  Instances  we  are  confronted  with  inoblems  involving 
parts  that  are  not  adaptable  to  storage  in  standard  bins,  pallet 
containers  or  racks. 

This  may  be  occasioned  by  sire  of  the  part,  proclivity  to 
drift  or  impracticability  of  corrugated  container  usage  due 
to  cost  or  other  factors. 

This  problem  was  overcome  by  strating  with  a  regular 
tiering  rack  sectien  to  which  we  added  steel  wire  grid  end 
fillers  that  clip  securely  to  the  rack  top  cross  bars.  These 
ends  are  interchangeable. 

Then  side  grids  are  applied  that  lock  into  bracketa  on  the 
end  grids  and  the  tiering  rack  in  effect  has  become  a  large 
pallet  container.  The  sides  also  are  interchangeable. 

In  coiBson  with  its  smaller  standard  counterpart,  the  side 
was  made  to  open  to  afford  easy  accessibility  in  picking  stock. 


The  versatility  of  these  tiering  ra^s  affords  naserous 
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opportunities  to  save  space  in  storing  many  other  ar  ides 
that  previously  took  up  disproportioriate  room  as  they  did  not 
adapt  readily  to  scacking  in  economical  heights. 

To  ire,  the  primary  purpose  of  a  warehouse  is  storage. 

Yes,  we  receive,  \initize,  process,  ship  and  perform  other 
opera tio'i'  in  the  warehouse,  however,  the  material  passes 
through  all  of  these  operatiors  rapidly,  in  many  cases  a 
matter  of  a  few  hours  or  days. 

But  -  when  ..rial  goes  to  storage,  it  usuaJ.ly  becomes 
at  best  a  matter  of  days,  weeks,  months  or  even  years. 
Considering  this  aspect,  every  effort  should  be  made  to  iitilize 
every  possible  cubic  foot  or  air  space  for  storage. 

We  had  made  sporadic  efforts  to  store  extra  material  on 
tops  of  bins  to  relieve  the  rack  area,  but  this  was  limited 
to  lighter,  large  carton  stock  end  similar  items  that  covdd 
be  easily  stored,  primarily  by  hand,  from  the  bin  aisles. 

The  answer  to  the  problem  of  utilizing  overhead  open 
bin  aisle  space  was  simple,  so  simple,  in  fact,  that  it  had 
been  consistently  overlooked.  Installation  of  steel  grating 
over  the  tops  of  the  entire  bin  section  provided  a  secure 
area  for  storage,  serving  in  effect  as  another  bulk  floor 
area  without  the  necessity  of  building  expansion. 

Palletainers  stored  over  large  bin  sections  are  examples 
of  full  utilization  of  previously  wasted  space.  All  material 
is  readily  available  for  removal  by  fork  trucks  and  the  savings 
are  obvious. 

I  coiild  go  on  at  great  lengths,  and  some  of  you  perhaps 
feel  that  I  have,  bot  materials  handling,  in  a  broad  sense 
as  well  as  the  myriad  "by  products"  involved,  presents  a 
fascinating  field  and  the  ultimate  results  jixstify  the  efforts 
involved. 

The  overall  program  is  completely  flexible  and  the  pallet 
containers,  tiering  racks  and  fork  trucks  in  their  present 
stage  of  development  and  usage  are  adequate  for  current  needs. 
However,  research  is  a  never-ending  pursuit  and  future 
developments  will  undoubtedly  supply  more  in  the  way  of 
equipment  and  methods  that  will  provide  even  greater  efficiency 
in  all  phases  of  materials  handling. 

It  has  indeed  been  a  privilege  and  pleastire  to  be  with  you. 
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Ls  far  as  materials  handing  in  production  is  concerned 
I  sometimes  think  that  pi-oduction  is  only  incidental  to  the 
mauerials  handling,  I  am  sure  ir  you  people  went  back  to 
your  operations  anci  cneckea  the  ratio  of  your  materi.als 
hc'indling  and  storage  tiii;e  against  your  actual  machining  time 
you  would  lind  out  that  you  are  in  tne  niateilals  handling 
bi oiness  too. 

In  a  talk  recently"  at  a  luncheon  sponsored  oy  the 
Artericaii  Macnine  Tool  Distributors  Association,  Bill  Newberg, 
president  of  the  Dodge  Division,  coined  a  new  word:  volimiation, 
I  hatne  seized  on  to  tnat  word  lor  I  believe  it  well  describes 
the  area  .in  wnicn  materials  nandling  engineeiting  now  finds 
Itself,  Handling  mateiuais  economicalli^  in  large  volumes 
through  receiving,  through  processing  and  shipping  is  a 
science  wliich  to  me  "volujnation"  seems  to  cover. 


The  old  one-man-per-ton  unloading  time  is  graduall;^  dis¬ 
appearing  and  well  it  mus:,.  The  -days  all  you  giq  was 

throw  extra  manpov/er  in  to  Quicken  a  job  are  gone.  Neither 
the  labor  rates  nor  the  nanpo;7er  ava.ilabilitj  permit  you  tc 
dc  this  economically.  Suppose  we  v;ere  still  in  the  piece-by- 
piece  harjdling  business  on  all  material?  Let’s  taice  a  situ¬ 
ation  tiiat  Coiysler  had  at  their  Plymouth  plant.  Five  million 
pounds  oi  material  pour  into  that  a5S(3iibl;y-  plant  daily.  Now, 
this  means  tnat  those  fellows  nave  to  unload  350  trucks. 

Tney  nave  to  unload  pO  railroad  cars  each  and  every  uay  and 
tbej'  are  doing  this  through  truck  wells  and  50  carload 
unloading  spaces.  Certainly,  unless  there  was  some  method 
of  quickly  unloading  this  mateirLal  the  whole  operation  vrould 
be  stymieo,  '-lo  certainly  couldn’t  at  al],  coriform  to  materials 
handling  objecti/es, 

I  mean  the  objectives  of  materials  handling  engineering, 
those  objectives  to  me  are  the  nanaling  of  material  from  pouit 
to  Doint  in  the  piocess  of  manuiacture  and  distribution  so 
tnat  each  article  will  oe  at  a  place  presenbea,  will  be  there 
at  the  time  needea,  will  be  there  in  the  quantity  required  and 
in  an  ur:uaiaaged  condition. 

Materials  handing  engineering  itself  insures  that  the 
aoovc-  recTuisi'^s  are  acconpii;>hea  at  tne  lowest  possible  cost, 

Now',  tills  does  not  mean  that  every  materials  handling  installation 
is  inserted  at  tne  lo'west  possiole  cost  oecause  many  times  we 
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increase  our  .Tiaterials  handling  costs  ii  we  can  show  a  savings 
xn  our  over-all  production  costs. 

It  beconies  qvate  apparent  the  scope  of  materials  handling 
is  wide,  covers  all  stages  of  creation  ana  distribution.  The 
techniques,  facilities  ana  the  equipment  vary  greatly  in 
different  activities.  They  even  vary  in  the  same  activity  in 
diflerent  plants.  Each  problem  requires  an  independent  study. 

Later  on,  or  in  a  few  mcirents,  I  would  like  to  talk  about 
our  newest  and  most  modem  facilities.  We  have  attempted  in 
this  new  plant  to  apply  techniques  that  up  to  this  time  have 
remained  untried  in  the  materials  handling  field.  Now,  I  ssn 
referring  to  our  Plymouth  engine  plant  wnich  began  operations 
in  August  of  this  year. 

During  the  production  of  our  1955  model  Plymouth  car, 
demand  lor  the  y~8  engine  b/scan-=G  toogreat  lor  our  ability  to 
produce  this  power  plant  in  the  existing  facilities  —  we 
just  coul  uH  do  it.  Despite  the  iact  that  a  new  engine 
plant  inst-illation  takes  two  to  three  ysarc,  this  particular 
plant  was  set  up  with  a  target  date  of  lit  months.  We 
achieved  thav  and  in  August  of  this  year,  junt  ih  months 
after  uhe  siart  of  the  new  installation,  engines  began  to  be 
produced  on  quantities.  By  quantities  I  mean  600  a  day, 

Tlie  thing  that  we*re  shooting  at  in  the  engine  plant  is 
150  engines  per  hour,  3,000  per  aay,  and  that  goal  will  be 
reached  within  the  n«xt  two  or  three  months. 

But,  before  I  discuss  the  engine  plant,  I  would  prefer  to 
discuss  this  materials  handl.mg  situation  very  briefly  on  a 
corporation-wide  basis, 

P.eceivmg  still  is  one  of  our  big  problems  out  a  few  years 
ago  it  was  a  much  larger  problem.  Much  of  the  material  was 
handled  loose.  It  took  us  15  to  20  hours  to  unload  a  truck, 

V/e  spent  all  the  way  up  to  30  and  IiO  hours  unloading  a  railroad 
car.  Those  were  xinloading  times  that  we  just  couldn’t  ailord. 
VJe  had  to  speed  up  the  operation. 

The  only  '’out”  for  us,  of  course,  was  to  go  into  a 
uiiiti2atioii  program.  By  "imitization”  I  mean  consolidating 
either  parts  or  packages  into  a  vo3ume  that  ccuid  be  handled 
mechanically.  The  old  piece-by-piece  handling  we  tried  to 
eliminate,  V/hen  I  speak  of  a  unitization  or  palletization 
program  I  am  not  referring  to  it  as  a  complete  program  becaixse 
we  never  expected  to  reach  100  percent  in  the  pi*ogram, 
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II  we  din  reach  100  percent  the  cost  woula  kill  us  --  J  mean 
beyond  a  certain  point,  I  woula  place  that  point  somewhere 
at  30  to  i;0  percent  ol  the  receival  iteifis  unitized.  Beyond 
that  point,  that  type  of  a  program  becomes  unecononu  cal. 

You  have  the  railroad,  ti'c  freight  factors,  container  costs 
—  you  have  all  those  items  to  consider.  You  only  take 
those  programs  that  you  can  justify,  either  find  a  savings 
in  it  or  at  least  break  even.  You  certainly  don't  spend 
money  just  to  get  a  good  looking  package. 

One  of  ovir  first  attempts  toward  unitization  pi'oject 
T/as  back  in  193b.  VJe  attempted  to  unitize  tine  lower  control 
arms  that  we  received  from  a  Milwaukee  vendor,  I  think  we 
^lave  opened  that  thing  up  periodically  every  year  for  a  while; 
now  we're  down  to  every  tnree  years,  VJe  have  never  been  able 
to  justify  either  the  palletization  or  the  skid  boxing  of 
lower  control  arms.  Freight  ate  our  savings  up  and,  inasmuch 
as  any  package  that  was  economical  to  handle  only  neld  90 
pieces,  there  was  quite  a  let  ol  penalty  per  piece,  VJe  had 
to  tnai  up, 

A  lew  years  ago  glass  was  shipped  to  us  in  wirebound 

boxes.  We  got  a  few  pieces  of  glass  well  packed  ;.i,th  straw. 

What  happened  wnen  we  took  it  to  the  assembly  line?  The  glass 
box  was  openeo:  we  had  lO-lii  pieces  of  glass;  but  we  also  had 
two  or  three  wheelbarrow  loads  of  straw,  Tne  straw  nad  to  be 
disposed  of.  It  ;ras  unsightly  around  ihe  glass  installation, 
a  hazard  and  it  was  faither  a  fire  hazard,  Smoxing  is  allowed 
in  most  of  tne  plants  and  only  restricted  arourtd  the  glass 

areas,  so,  for  that  reason,  we  had  to  watch  that  constantly 

to  avoid  any  possibility  of  fire. 

When  the  glass  maustiy  was  first  asked  to  palletize  these 
in  large  quantities  they  threv;  up  their  hands.  It  had  been 
a  shipping  method  with  them  for  years.  Breakage  was  low. 

They  cudn't  want  to  ti^’’  to  change,  A  few  of  them  vnre  convinced 
that  economies  in  handling  could  be  had  from  handling  large 
quantities,  so  reluctantly  they  enterea  the  program.  Today 
I  thmk  most  all  glass  from  ail  glass  manufacturers  is 
palletized  in  large  units.  Our  breakage  is  declining  also 
and  our  handling  costs  have  gone  aown  considerably. 

Studies  have  shown  us,  of  course,  that  the  econcxey  in 
handling  is  directly  proportional  to  the  size  of  the  package. 

The  larger  the  package  the  moi'e  economy  you  have  in  hannlmg. 

Of  course,  you  have  certain  limitations  on  tne  size  of  the 
package  and  also  in  weight,  which  you  cannot  accaimodate  in 
your  aisle  spaces  and  so  on.  So  you  nave  to  di’aw  a  line  some¬ 
place. 
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In  our  receiving  area  we  make  great  use  of  skid  boxes 
wherever  we  can  get  them  economically  from  venaors.  We  get 
palletized  shipments,  skid  box  shipments,  rack  shijsnents, 

Wft  attempted  to  get  some  t;^pe  of  a  container  that  will  quickly 
pass  through  our  receiving  dock,  through  our  temporary  storage 
area  and  on  to  the  proauction  line,  so  that  the  material  can 
be  usee  from  that  particular  contaiiar  at  the  first  operation. 

Cartons  nave  always  been  a  headache  to  us.  We  can*t 
avoia  them  but  I  don‘t  know  of  anything  more  unsuitable  than 
to  go  into  a  plant  ana  rind  gx*eat  piles  of  boti.  entity  and 
IXiU  cartons  kicking  arotuid  a  particular  assembly  area.  Even 
if  a  materials  handler  does  stack  a  neat  pile,  usually  during 
the  lunch  periods  they  are  rearranged  by  the  production 
workers  to  make  either  a  bed  or  a  chair.  The  result  is  that 
you  have  a  bad  condition  develop  there.  You  have  internal 
damage  that  you  6,et  aft«r  you  have  safely  transported  the 
package  to  the  first  operation. 

With  tW.a  attempt  to  Increase  the  size  of  packages  to 
handle  more  mechanical  iy  this  material  that  we  get  loose  at 
our  receiving  aocks,  we  at  that  point  either  containerize  it 
in  skid  boxes  or  racks  or  on  a  pallet  to  handle  it  through 
the  balance  of  our  operations  mechanically,  but  through  this 
our  safety  department  tells  us  during  the  past  few  years  we 
have  also  had  a  reduction  in  some  of  our  hernia  cases.  They 
have  always  p?.agu9d  autanobile  companies,  where  they  tugged 
around  with  these  yO-bO  pound  packages.  Mechanically  handled, 
much  of  this  labor  fatigue  is  being  reducea. 

We  use  racks  in  o\ir  operations,  racks  in  wJiich  we  atten^jt 
to  standardize  on  the  size.  That  is  for  the  transfer  of 
»at<>riai  from  plant  to  plant  or  within  the  operation  itself. 
Some  of  our  stanaard  slzes^  for  example,  are  lid-dU,  UO-lDd 
and  i|0-4i5,  I  certainly  atten^jt  to  tell  you  why  we  picked 

those  sizes.  They  were  working  and  work  well  for  us. 

The  rack  I  am  referring  to  is  a  tubular  steel  rack»  As 
you  noticed  in  Hr.  Pearce’s  presentation  a  few  moments  ago, 
he  showed  you  pictures  of  wire-meshing  the  racks.  We  also  do 
that.  It  makesthe  x'ack  very  flexible.  Then  it  can  either  be 
the  rack  or  skid  box.  All  his  pictures  showed  the  2x2  mesh. 

We  are  getting,  for  the  sake  of  econom/,  the  2xu  mesh  which 
j.e  working  out  well. 

Outside  of  our  universal  racks,  of  course,  we  have  a 
great  many  racks  that  are  fairly  highly  specialized^  ^ 
specialized  I  mean  racks  that  will  only  caitain  the  part  for 
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whxch  it  was  intended.  One  thing  that  has  brou^t  this  on  are 
some  favorable  freight  rates  that  have  ccce  forth  in  the  last 
several  months.  The  railroad  ccmpanies  have  now  said  if  yon 
produce  a  rack  for  a  container  of  a  highly  specialized  type 
—  I  mean  some  of  the  railroad  jonpanies  have  said  this  — 
of  a  highly  specialized  type,  y?u  weigh  the  rack,  ship  it  in 
our  cars  and  we  will  give  you  frei^t-free  both  going  and 
rotura  on  your  rack  —  but  it  must  be  highly  specialized. 

That  has  changed  our  whole  concept  on  handling  of  sheet  metal 
parts  to  distant  locations.  It  has  forcea  us  to  go  into  a 
specialized  rack  program.  Of  course,  vse  were  always  in  the 
specialized  rack  program  somewhat  because  we  handlea  engines, 
differentials  and  such  assemblies  as  that  on  racks  and  have 
for  years.  They  were  highly  specialized. 

Skid  boxes,  espacially  the  wire  mesh  boxes,  usually  manu¬ 
factured  under  a  couple  of  patented  names,  have  opened  quite 
a  field  for  us.  Its  collapsible  features  have  given  us  some 
vary  favorable  i*etum  freight  rates  and  we  have  teen  able 
to  insert  this  into  casting,  forging  and  heavy  p«irts  shipping 
from  rather  distant  points,  especially  when  om'  handling 
warranted  it.  We’re  using  that  particular  lype  of  container 
more  and  more.  It  does  another  thing  for  us.  We  have  to 
use  the  air  rights  in  our  plants.  Space  is  precious  and  at 
a  premium  and  we  stack  to  a  height  of  1$  feet,  S<»ae  of  our 
safety  engineers  frown  on  it  but  so  far  they  haven’t  stepped 
us  fnxtt  doing  it.  We  can  put  the  wire  mesh  containers  15  feet 
in  the  air  and  practically  inventory  our  material  from  the 
floor.  At  l^ast,  we  can  tell  what  is  in  it  and  approximately 
how  much.  In  the  old  steel  skid  boxes  this  vas  impossible. 

Well,  I  want  to  quickly  go  on  now  to  our  new  engine 
plant.  As  I  mentioned  before,  we  tried  to  wiqjloy  all  the 
short  cuts  and  all  the  modem  handling  techniques  we  could 
possibly  put  Into  one  operation. 

Before  I  go  on,  may  I  make  one  more,  cemment?  I  told  you 
how  well  racks,  pallets  and  these  large  uaitized  shijmients 
have  helped  us.  It  has  some  disadvantages  too.  Some  of  the 
things  we  don’t  like  about  it:  The  fact,  regardless  of  what 
type  cf  container  you  put  in  your  operations,  the  thing  must 
be  removed  when  empty,  so  you  have  another  operation  and  that 
is  the  handling  of  the  eo^ty  container. 

We  have  one  plant  in  the  Detroit  area  and  in  nuuiing  a 
cost  on  the  disposing  of  srqpendable  pallets  our  cost  is  running 
about  lii^.  We  have  set  aside  special  areas  in  other  plants 
where  we  collect,  segregate  and  prepare  returnable  containers 
for  return  to  the  vendor.  It  costs  us  money.  So,  many  of  the 
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?$avlngs  ve  have  been  able  to  pick  up  at  our  receiving  dock 
we  nave  dissipated  throtigh  our  returnable  container  area« 
We're  watching  it  clo3e3y.  It  is  not  getting  out  of  hand. 

We  still  think  we  have  enough  intangible  savings  in  manor  of 
our  operations  to  continue  the  uxiitized  method  of  receiving 
and  processing  material  tiiraagh  our  operati(»is. 

Now  let  me  Jump  to  that  engine  plant,  idiich  is  a 
spi'awling,  one-story  building,  consisting  of  slightly  more 
than  600,000  square  feet.  In  this  particular  plant  we  have 
a  receiving  area  on  one  side  at  the  end  for  trucks.  The 
balance  of  that  side  is  used  up  for  railroad  cars.  We're 
saaewhat  cramped  with  our  receiving  space.  Our  truck  well, 
which  has  a  temporary  storage  area  behind  it  and  also  a 
receiving  inspection  area,  only  contains  niija  truck  wells. 

Our  railroad  dock  contains  Ih  cars.  There  are  two  tracks 
side  by  side,  seven  cars  on  each  track.  Due  to  these 
restricted  receiving  facilities  —  and.  you  perhaps  wonder 
why  we  didn't  provide  for  them.  The  reason  is  that  we  use 
the  Bissing  plant.  That  is  one  that  was  bxiilt  only  a  few 
years  ago  but  we  \xse  that  rather  than  attempt  to  cwild  a  new 
facility  for  this  and  we  were  Just  not  able  to  get  more 
receiving  area.  The  result  is  that  we  have  tried  and  we  are 
progressing  very  well  towards  a  100  percent  unitized  receiv¬ 
ing  dock  in  both  railroad  cars  and  in  our  truck  wells.  We 
have  to  in  order  to  rotate  these  cars.  (3,000  engines  per 
day,  500  blocks  in  a  railroad  car.)  There  are  quite  a  few 
carloads  of  blocks  that  must  be  unloaded  over  those  lU  dock 
spaces.  We  have  to  have  them  palletized  and  we're  getting 
them  palletized  20  blocks  to  a  pallet,  so  ve  can  go  in  there 
mechanically  and  pick  them  up. 

We  do  provide,  however,  for  temporary  storage  adjacent 
to  all  the  receiving  areas.  We  get  no  back-tracking.  It  is 
a  free  flow.  As  we  receive  out  of  these  tran^ortatlon 
vehicles,  we  set  it  into  i>emporary  storage  where  it  goes 
through  receiving  inspection  and  then  moves  across  an  aisle 
and  starts  its  way  into  the  operation. 

All  of  our  operations  move  across  the  plant  tc  cne  sida. 
At  that  side  of  the  plant  a  $65  foot  engine  a.’^sembjy 
winds  its  way  toward  the  front  of  the  pl^nt.  At  the  front 
of  tne  plant  we  again  have  our  shipping  area.  We  have  no 
back-tracking  of  materials  whatsoever,  as  far  as  possible, 
that  straight  line  flows  tlirough  this  T.jint. 

We  take  a  block,  a  pallet  of  blocks;  we  set  it  on  the 
block  line.  Now,  from  the  point  that  we  receive  that  pallet 
load  of  blocks  our  block  line  starts  within  2$  feet.  We  set 
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it  on  the  block  line  that  starts  through  a  broach  and  starts 
down  a  working  height  indexing  conveyor  through  a  machining 
operation.  That  block  is  never  touchea  again  thx'ough  all 
its  machining  cycles  and  when  we  get  it  it  is  a  perfectly 
rough  block  that  winds  back  and  forth  through  the  plant  in 
order  to  completely  enter  ana  be  dischai^ed  from  the  various 
machining  operations  that  are  necessary  on  it.  It  crosses  an 
aisle  overhead  rather  uniquely,  I  won*t  attempt  to  describe 
it,  /tnd  it  eventually  comes  back  to  the  beginning  of  the  565- 
foot  assembly  conveyor  untouched.  It  is  never  again  manually 
touchea. 

In  practically  all  our  operations  where  we  insert  the 
raw  material  into  the  operation  it  goes  to  the  assembly  line 
with  little  or  no  hanaling  whatsoever.  V7e  have  25  conveyors 
in  our  monorail  system.  We  have  17,000  lineal  feet  of  con¬ 
veyors  in  this  sj'sten.  It  aelivers  all  finished  parts  to  the 
proper  assembly  station  on  the  assembly  line. 

Now,  rather  a  unique  operation  —  I  think  it  is  worth 
mentioning  —  is  our  small  parts,  Bblts,  nuts,  washers,  small 
gaskets,  etc.,  have  always  been  hard  to  nanale.  They  have 
been  messy.  The  planning  aepartment  likes  to  carry  a  lb-<iO- 
aaj’  bank,  Tho  materials  handling  department  wanted  to  put 
them  all  at  the  assembly  operation.  The  result  is  that  you 
people  who  have  beer-  in  many  of  these  plants  find  spillage 
irc'und  those  particular  areas  to  the  point  where  the  floor 
is  literally  paved  with  them. 

In  our  new  engine  plant  we  decided  to  send  all  the  finished 
parts  from  a  remote  area  to  the  assembly  line.  We  took  bolts, 
nuts  and  screws  and  set  up  two  banks  of  automatic  counting 
machines,  I  said  two  but  there  are  three  nanks,  three  aouble 
lines  of  au  tana  tic  countii;g  machines,  hopper  filled.  The 
hoppers  are  filled  with  the  bolts,  nuts  and  snail  parts  that 
go  to  make  up  the  motor  assembly.  Between  these  hoppers  there 
runs  a  slack  conveyor.  On  this  slack  conveyor  travels  a 
plastic  tray.  The  various  trays  travel  do>m  through  the  banks. 
One  tray,  I  think,  has  twelve  corapaitments  and  the  other  one, 
the  largest  one,  has  16  compartments.  That  stops  automatically 
at  each  one  of  these  counting  machines,  where  the  proper  number 
of  bolts,  washers  or  gaskets  are  counted  into  the  tray  and 
placed  into  the  compartment  designated  for  those  parts. 

At  one  of  oxir  lines  the  tray  makes  17  stops.  At  the  17th 
stop  we  manually  put  in  Ufo  large  pieces  that  we  haven't  devised 
a  hopper  for  yetj  but  it  travels  to  the  end  of  this  slack  cai- 
veyor  and  there  is  a  man  to  take  a  visual  look  at  it,  see  it 
as  filled.  He  sets  it  on  the  overhead  conveyor  and  there  it 
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is  transported  to  the  beginning  of  the  engine  assanbly  line, 
where  it  is  removed  at  that  point  and  set  an  a  floor  ped-  * 
estal.  Our  engines  are  assembled  on  floor  pedestals  index¬ 
ing  down  the  assembly  line* 

The  three  trays  co^g  to  that  point  wilh  all  the  cm- 
ponent  parts  to  assemble  an  engine.  As  the  workman  needs  it, 
he  uses  the  part  out  of  these  trays.  In  this  particular 
operation  he  needs  six  bolts  and  there  are  six  bolts  there 
and  that  is  all  there  is  there,  six  bolts.  You  supply  it 
to  tiim  in  the  proper  number  and  we  supply  it  to  him  at  the 
proper  time. 

The  three  trays  are  color-coated  so  that  it  will  desig¬ 
nate  certain  parts  ar^d  the  workman  knows  vdiich  tray  his 
particular  part  is  in,  the  red  tray,  green  tray  or  brown  tray. 

As  the  trays  are  finally  depleted  of  these  small  pai^ 
they  are  removed  from  the  engine  assembly  line,  set  on  the 
overhead  conveyor  and  go  back  and  start  their  tnp  again. 

All  our  other  parts,  such  as  water  pumps  and  the  various 
COTiponent  parts  that  go  to  make  up  an  engine  are  delivered 
as  I  mentioned  before,  by  overhead  conveyors  directly  to  the 
point  of  assembly.  Chain  case  covers,  crank  shafts,  cam 
shalts,  manilolds  —  all  are  delivered  by  overhead  conveyors. 

Now,  at  the  completion  of  the  assanbly  line  this  engine 
is  picked  up  autcxnatically  from  the  floor- type  pedestal 
assembly  conveyor  by  an  overhead  conveyor  and  there  it  is 
taken  to  the  engine  test  area.  Now,  at  the  engine  test  area, 
we  inserted  a  manual  operation,  A  man  ra^oves  irom  the  overl 
head  conveyor  this  engine  and  sets  it  on  a  platform  traveling 
on  a  rc'ller  conveyor.  There  are  two  plati'orms  on  this  con¬ 
veyor.  One  IS  designated  an  A-platfom  ana  the  other  a  B- 
platfonn. 

He  sets  it  on  the  A-platfoim  because  it  is  a  cold  mdtor. 
There  it  travels  down  through  a  bank  of  testing  machines. 

We  have  tiiree  such  banks.  Each  bank  is  comprised  of  test¬ 
ing  machines.  Wlienever  tnat  cold  motor  gets  to  a  testing 
machine  that  is  amply  it  automatically  diverts  itself  into 
that  particular  testing  machines.  As  soon  as  it  is  oroperly 
positioned  in  the  testing  machine,  theoil  connecUons,  the  gas 
connections,  the  water  connections  and  the  gas  fume  connections 
are  all  made  autcmatically.  No  one  is  aroiina  there  and  the 
engine  is  started. 
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If  there  is  a  failure  it  immeoiately  stops  ana  a  light 
on  a  control  boara  tails  you  what  failea.  If  there  xs  no 
failvire  ana  it  is  functioning  properly,  it  runs  through  a 
cycle  of  ten  minutes.  At  the  ena  of  15  minutes  a  light  comes 
on  the  boara.  Two  men  operating  the  engirio  test  stands  take 
a  look  at  this  light.  They  travel  down  or  walk  down,  make 
a  ferw  minor  adjustments  in  gas  mixture  or  in  valve  mix  clear¬ 
ances,  and  at  the  end  of  20  minutes  the  motor  automatically 
shuts  off  and  the  first  B-ctand  that  comes  by  empty,  it  goes 
out  on  to  the  B-stand,  and  moves  away  from  the  engine  test 
area. 


From  there  it  moves  to  the  end  of  the  testing  conveyor 
where  we  again  pick  it  up  manually  ana  put  it  on  an  oveiv 
head  conveyor.  From  the  overhead  conveyor  it  travels  to  our 
engine  loading  area. 

New,  I  want  to  comment  briefly  on  this  engine  loading 
area,  We  had  some  pretty  hot  discussions  on  how  automatically 
we  wanted  to  go  into  this  particular  area.  There  was  some 
thinking  that  we  wanted  to  load  our  racks  automatically. 

There  was  other  thinfcLng  tnat  we  didn’t.  We  decided  not  to 
and  I  won’t  go  into  details  as  to  why  we  decided  not  to,  but 
it  is  obvious  if  anything  happened  there  it  would  slow  the 
whole  thing  up. 

These  motors  are  being  produced  ono  every  20  seconds  and 
certainly  must  be  taken  off  of  the  Line  and  disposed  of  in 
some  manner,  so  we  placed  them  into  the  largest  motor  rack 
in  existence  now,  dhxdU,  It  is  a  huge  thing  and  holds  six 
engines, 

Ihe  novel  arrangment  at  this  point  is  that  the  motor  rack 
on  each  of  two  sides  has  two  lu^s  projecting.  If  it  is  an  out- 
of-town  shipment  of  motors,  a  man  \fith  a  fork  truck  picks  it 
up  ard  takes  it  into  a  railroad  car.  In  the  railroad  car  are 
rub  i-siis.  The  rub  rails  are  notched.  As  he  lifts  the  rack 
above  the  rub  rails,  takes  it  into  the  end  of  the  car  and 
deposits  the  rack.  The  lugs  on  the  edges  and  wi  the  ends  of 
the  rack  and  engage  into  the  slots  or-  the  rub  rails.  He  puts 
in  21  racks,  each  rack  containing  six  engint'S,  He  stacks 
them  three  high.  One  man  does  this  operation  in  Ul  miriutes 
and  when  he  backs  out  you  shut  the  car  door.  Every  rack  is 
anchored  in  place j  every  rack  is  blocked;  every  rack  is 
braced.  There  are  no  more  crossbars  to  wcric  into  place,  no 
lumber  blocking,  no  blocdiug  of  an,)'  dascriptiem.  Each  rack 
is  individually  blocked. 
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Our  shipments  to  the  coast  go  thro\igh  as  if  you  carried 
them  out  there  in  your  car. 

I  think  our  chip  handling  in  this  new  plant  i :  beyxxnd 
all  imagination.  It  has  alwaysbeen  a  headache  to  a  materials 
handing  engineer.  The  disposaJ.  of  chips,  the  disposal  of 
scraps  we  have  solved  it  there  and  I  Just  haven't  time  to 
go  into  it. 

The  cocaaents  I  made  here  briefly  biuch  on  some  of  t^e 
modem  methods  that  are  now  enqjloyed  in  production, 
manufacturing  for  today' s  market  production  must  be  more 
streamlined  than  it  has  ever  been  before,  Chrysler  is 
continually  devoting  study  and  attention  to  reducing  cost 
and  time  necessary  to  turn  out  its  products  to  meet  consumer 
demands. 

Volumation  is  a  necessary  word  in  man'ofacturing  because 
it  is  characteristic  of  cotisuraption  and  distributiai  in  thi.s 
day  and  materials  hand3.ing  must  and  is  playing  its  part  in 
tMs  volnmation  process. 
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Indufstrial  Counterparts  of  Military  Packaging 
Mr,  John  Mount 

Manager,  Marine  Service  Dept,,  Insurance  Co.  of  North  America 


Packaging  for  industry,  to  a  degree,  is  very  similar  to 
packaging  for  the  Military.  I  inserted  "to  a  degree"  pur¬ 
posely  and  let  me  explain  Webster  defines  "degree"  as 

a  derivative  from  the  Latin  "degradare",  meaning  to  degrade, 
to  reduce  from  a  higher  to  a  lower  grade.  Degree  can  also 
mean  relative  quantity  or  intensity.  Thus  packaging  for  in¬ 
dustry  as  compared  to  the  military,  is  a  reduction  from  a 
higher  to  a  lower  grade  and  it  is  relatively  sorce\dirt  less  in 
quantity  or  intensity,  particularly  for  oversees  shipments. 

When  we  speak  of  relativity  we  immediately  think  of  the 
late  Dr.  Einstein  and  his  formula.  Perhaps  we  in  the  pack¬ 
aging  field  need  an  Einstein  and  a  formula.  As  I  sit  at  ny 
desk  in  Philadelphia,  and  am  confronted  with  packaging  prob¬ 
lems,  I  often  wish  such  a  formula  existed,  so  that  I  could 
put  the  \jnknowns  in  their  proper  place,  turn  the  crank,  and 
come  up  with  the  right  answer.  But  unfortunately  no  such 
panacea  has  ever  been  developed. 

While  no  formula  exists,  there  are  certain  rules  or 
guides  that  do  help  us  in  determining  ^hat  packaging  is  nec¬ 
essary.  These  rules  or  guides  are  not  consolidated  into  one 
or  two  engineering  handbooks.  Instead  they  are  spread  out 
over  aaiy  publications  and  they  are  not  alweys  easy  to  find, 
and  ^hen  found,  are  apt  to  be  rather  general  in  nature. 

Right  here  I  would  like  to  state  that  they  deal  primarily 
with  domestic  shipments.  There  are  no  rules  or  regulations 
for  industrial  (or  commercial)  export  or  overseas  shipments. 
There  are  reasons  why  this  is  so  and  I  will  cover  that  phase 
in  the  latter  part  of  cy  discourse. 

As  I  jxMt  mentioned,  there  are  rules  that  guide  us  in 
packaging  our  industrial  domestic  shipments.  In  general 
these  rules  and  regulations  are  also  followed  ty  the  military 
in  preparing  their  domestic  shipments.  Joloubtedly  the  best 
known  and  most  used  is  the  Consolidated  Plight  Classifica¬ 
tion.  Included  in  this  voluminoxrs  document  are  cei-taln  basic 
rules. 

For  example  Rule  5  says  '’Articles  tendered  for  transpor¬ 
tation  will  be  reftaed  for  shipment  \inless  in  such  condition 
aixi  so  prepared  for  shipment  as  to  render  the  transportation 
thereof  reasonably  safe  and  practicable." 
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Rule  6  covtTs  the  marking  of  frei^t  lAile  Rule  21  re¬ 
lates  to  nested  trticles.  Rule  40  specifies  the  requirements 
for  such  containeie  as  boxes,  other  than  flta^boardj  crates j 
pails,  barrels  and  drums;  single  trip  metal  barrels,  drxaos, 
kits  or  pails;  paper  and  textile  bags  and  so  on. 

Rule  41  covers  the  requirements  for  all  the  fibreboard 
containers,  such  as  corrugated  and  solid  fibreboard  boxes, 
the  fibreboard  drum  and  pail,  the  cleated  fibreboard  box  etc. 
This  rule  goes  into  considerable  detail  vd.th  regards  to  the 
bursting  strength  of  the  fibreboard  for  certain  weight  and 
size  limitations,  to  the  type  of  manufacturer's  joint  used, 
to  the  methods  of  sealing,  and  maxy  other  factors  in  the  make 
up  of  the  containers,  too  lengthy  to  discuss  here. 

Similar  to  the  Consolidated  Freight  Class^Xication  in  ro 
far  as  packaging  reqxilrements  are  concerned,  is  the  Official 
Express  Classification  published  hy  the  Bailwey  E3q)ress  Agency. 
Still  another  similar  document  is  the  National  Motor  Freight 
Classification,  except  that  in  some  Instances  it  is  more 
lenient. 

Undoubtedly  one  of  the  most  con^>rehen8ive  and  exacting 
regulation  for  domestic  packaging  is  the  Interstate  Cosnerce 
Comnlssion  Regulations  for  ”Transportation  of  Ejqjloslvee  and 
Other  Dangerous  Articles  ly  Freif^t.”  It  is  frequently  re- 
fe.  .ed  to  as  the  "ICG  Red  Book."  This  regulation  goes  into 
great  detail  and  specifies  the  types  of  container  that  can  be 
used  for  each  explosive  and  dangerous  article  itemized,  the 
descriptive  labels  that  must  be  used  on  the  shipping  container, 
as  well  as  the  permissible  quantities  therein.  Failure  to 
use  this  regulation  properly  not  only  endangers  the  safe  de¬ 
livery  of  the  contents  of  the  container,  but  also  the  safely 
of  all  other  cargo  in  the  shipment  as  well  as  the  personnel 
who  have  to  handle  it, 

Tho  Association  of  American  Railroads  also  issues  a 
special  tariff  entitled  "Specifications  of  Standard  Contain¬ 
ers  and  Loading  Rules  for  Fruits  and  Vegetables,  Fresh  and 
Green  (not  Cold  Packed  nor  Frozen),"  The  rules  in  this  tariff 
apply  to  shipments  of  fresh  fruits  or  vegetables  and  super¬ 
sede  the  rules  in  the  Consolixiated  Freight  Classification. 
Certain  other  commodities  are  also  covered  in  loading  rules 
and  recoamended  methods  of  packing  as  published  by  the  Con¬ 
tainer  Section  of  the  Association  of  American  Railroads. 

These  appear  gerierally  as  panphlets  and  manu'^ls  and  serve  as 
a  guide  rather  than  as  a  regulation, 

'.116  Federal  Government,  of  course  being  a  prolific  pub- 
lish.ir,  also  gets  into  the  act  in  a  rather  lengtiy  series  of 
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federal  specifications  which  cover  the  very  large  nuaijer  of 
"civilian- type"  items  purchased  by  the  Government.  Included 
in  these  specifications  are  the  packaging  requirements.  Of 
courue  many  of  these  specifications  are  for  the  containers  or 
the  materials  themselves.  Incidentally  these  specifications 
are  easily  recognised  bv  the  uniform  method  of  designating 
them.  For  example,  "PPP-D-729,  DRIM3:  HEl’AL,  55  gallon  (for 
shipment  of  noncorrosit'e  materials)  is  typical.  Generally 
they  define  the  commercial  materials  nonsklly  supplied  and 
used  and  of  covirse  agree  vdth  the  various  rule  3  and  regula¬ 
tions  previoTisly  referred  to. 

Another  Government  Bureau,  the  Bureau  of  Standards, 
offers  a  special  service  to  ind.us trial  groups  ty  vdiicb  sim¬ 
plified  practice  recommendations  be  prepared  and  issued. 
They  are  of  course  on  a  voluntary  basis  but  do  serve  as  basic 
reference  material.  Perhaps  the  best  known  ones  are  Simpli¬ 
fied  Practice  Reconrasndation  R-247-52  "Packaging,  ^^a^king, 
and  Loading  J^ethods  for  Steel  Prcxiucts  for  Domestic  Shipments 
and  R-I46-4I  "Corrugated  and  Solid  Fibre  Boxes  for  Canned 
Fruits  and  Vegetables," 

You  will  notice  that  no  previous  reference  has  been  made 
to  ary  rule  or  regulation  in  so  far  as  air  cargo  is  concerned 
Of  course  air  freight  is  the  youngster  in  the  transportation 
field.  The  air  carriers  as  a  gI^>up  have  done  very  little  as 
yet  on  packaging.  Individually,  some  of  the  carriers  have 
concentrated  their  packaging  efforts  in  such  a  varied  field 
as  fresh  fruits  and  vegetables,  lobsters,  honeybees,  ladies 
dresses,  horses,  etc.  Actually,  in  many  instances  the  action 
has  been  toward  eliminating  packaging  and  concentrating  on 
the  materials  handling;  particularly,  when  no  land  transpor¬ 
tation  of  any  length  is  involved,  before  or  after  -Uie  air 
movement. 

The  only  reference  to  packaging  by  the  air  carriers  is 
contained  in  the  Official  Air  Freight  Rules  Tariff,  which 
states  articles  susceptible  to  damage  as  the  result  of 
any  condition  which  be  encountered  in  air  transportation, 
such  as  high  or  low  teii?)eratures,  high  or  low  atmospheric 
pressures,  or  sudden  changes  in  either,  must  be  adequately 
protected  ty  proper  packing  and  aiy  other  necessary  measures. 
A  rather  general  statement  and  certainly  vague  as  to  infor¬ 
mation  as  to  how  to  peck, 

1  believe  that  covers  some  of  the  most  important  rules 
and  regulations.  In  addition  to  these,  there  of  course, 
roaiy  handbooks  and  similar  publications  prepared  by  the  Trade 
Associations  of  the  Manufacturers  of  the  containers.  To 
mention  a  few,  there  is  "The  Handbook  of  Corrugated  and  Solid 
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Fibreboard  Boxes  and  Products”  prepared  by  the  Fibre  Box 
Association,  "General  Manual  No.  3"  prepared  by  the  Paper 
Shipping  Sack  Manufacturers  Association,  "The  Wooden  Barrel 
Manual"  prepared  by  the  Associated  Cooperage  Indujttriee  of 
America, 

I  mentioned  earlier  that  there  were  no  rules  or  regula¬ 
tions  for  industrial  or  coiasercial  export  or  overseas  ship¬ 
ments.  This  has  been  a  recogziized  fact  for  a  number  of  years 
and  of  \diich  much  can  be  said  both  pro  and  con.  As  a  matter 
of  fact  a  mass  meeting  was  held  on  the  floor  of  the  Maritime 
Exchange  in  New  York  City  in  1949  for  the  pirrpose  of  dis¬ 
cussing  the  annual  loss  of  many  millions  of  dollars  on  ship¬ 
ments  mado  by  American  Foreign  Trade  Interests  in  which  loss 
and/or  damage  was  allegedly  caused  by  improper  or  inadequate 
packing. 


One  of  the  subjects  discussed  was  whether  or  not  a  men- 
datoiy  "code"  of  minimum  packaging  standards  should  or  should 
not  be  adopted.  Such  standards  wotild  be  similar  to  those 
used  by  the  Military  in  their  various  JAN'S  AND  MIL  Standards. 

As  a  result  of  this  meeting,  a  ten^raxy  coanlttee  was 
formed  of  various  representatives  fi'om  steamship  companies, 
shippers,  marine  underwriters,  and  other  groups  directly  in¬ 
terested  in  foreign  trade.  An  independent  consultant  pack¬ 
ing  engineer  was  called  upon  to  render  technical  assistance 
and  a  rather  complete  avavey  was  made. 

The  following  is  quoted  from  part  of  the  committee 's 
report; 


"The  tests  conducted  by  the  Conmittee 's  Pack¬ 
aging  Ehgineer  and  the  examinations  made  at  dis¬ 
charge  ports  of  the  "swpect"  shipments  established 
beyond  question  of  doubt  that  there  is  need  in  many 
quarters  for  better  attention  to  the  packaging  of 
cargo  intended  for  shipment  in  overseas  trade.  It 
is  also  apparent,  thou^  to  a  lesser  degree,  that 
the  carriers  of  cargo  overseas  ndj^t  well  give 
closer  attention  to  the  care  of  cargo  delivered 
into  their  custody,  its  stowage  and  the  type  of 
gear  used  in  the  loading  and  dischargizig  operations. 

"It  is  the  belief  of  the  C<Manittee  that  the 
cure  insofar  as  packaging  is  concenwi  does  not  lie 
in  the  promulgation  of  minimum  requirements  for 
packaging  nor  the  creation  of  a  Bureau  designed  to 
supervise  or  control  packaging,  nor  is  it  considered 
advisable  that  there  be  interrention  on  the  part  of 
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Government  in  the  form  of  the  issue  of  a  Code.” 

The  committee  recommended  that  the  Maritime  Association 
of  the  Port  of  New  York  appoint  and  maintain  a  permanent 
Packaging  Xommit tee  wixh  revolving  membership.  The  conaoittee 
should  include  at  least  one  outstanding  Packaging  Sagineer 
to  serve  as  a  consultant.  The  membership  should  be  made  up 
of  at  least  two  representatives  of  shippers,  two  from  the 
carriers  and  two  from  the  ujiderwriters . 

Thus  to  date  no  code  has  been  suggested  nor  do  I  person¬ 
ally  believe  aiy  ev6r  will  be,  either  this  committee  or 
any  ot'ier  representative  organization. 

%  reasons  for  making  this  statement  are  based  on  the 
following  problems  that  would  have  to  be  either  answered  or 
overcome : 


1.  The  varied  number  of  carriers  involved  in  over¬ 
seas  transportation.  Some  of  these  carriers 
operate  under  the  U.  S.  flag  but  ujofortunately 
the  majority  do  not.  Even  if  both  these  groups 
could  be  coordinated  we  still  have  the  so-called 
”trajap"  steamer  vhoae  agents  or  operators  could 
never  be  brought  into  any  agreement. 

2.  The  difficiilty  in  establishing  m-inlmim  stand¬ 
ards  which  would  be  economically  just  to  all 
shippers.  CJbviously  a  shipper  to  some  nearby 
port  in  Puerto  Rico  or  even  Continental  Europe 
would  require  lower  standards  than  the  sane 
commodity  shipped  to  ports  in  Iran  or  Indonesia. 

3.  The  problem  of  Customs  Regulations  particularly 
to  those  countries  where  the  duties  are  assessed 
on  a  gross  weight  baeij,, 

4.  The  competition  of  foreign  manufactirrers  and 
shippers,  whose  labor  costs  are  less  than  ours. 

As  the  biyer  p^>-8  the  packing  costs,  the  foreign 
manufacturer  or  shipper  has  an  advantage  if  our 
packing  costs  are  too  great  in  proportion  to 
the  value  of  the  goods  shipped. 

5.  The  economic  problem  as  to  whether  or  not  it 
is  better  for  either  consignee  or  shipper  to 
absorb  a  certain  amount  of  loss  and  damage 
rather  than  pay  for  the  excessive  packing  costs 
that  m^  be  involved  to  prevent  loss  and  damage 
to  a  so-called  cheap  item.  To  protect  adequately 
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the  80-cailed  cheap  item  might  cost  more  than 
the  item  itself  is  worth  and  therefore  a  cer¬ 
tain  amount  of  loss  and  damage  can  be  economi¬ 
cally  absorbed  by  shipper  and  biyer. 

6.  The  length  of  the  trip  involved.  1^  that  I 
mean  whether  the  item  is  manufactured  in  a  sea¬ 
port  and  shipped  to  a  foreign  seaport  \diere  it 
is  used,  or  vdiether  the  item  is  manufactured  at 
some  inland  point  shipped  to  the  port  of  embar¬ 
kation  for  overseas  shipment,  ajod  then  a  iUrther 
inland  movement  from  the  port  of  debarkation  to 
the  final  place  of  xise. 

7,  Finally,  the  problem  of  policing  a  code  or 
series  of  standards  both  in  this  countiy  and 
abroad. 

Throvigh  the  usual  cooperation  for  vhich  American  Industry 
is  renowned,  many  of  the  aforementioned  problems  have  been 
solved.  If  the  shipper,  and  most  of  them  do,  obtains  the  co¬ 
operation  not  only  of  other  sixsllar  industrial  representa-  ' 
tives,  but  also  of  the  carriers  and  the  underwriters,  a  pool 
of  experience  can  be  continuously  tapped.  After  all  souixi 
delivery  is  proven  by  performa'ce  and  experience  Is  something 
we  cannot  jiase  aloE_  by  €uy  of  packing  stazxiards. 

Let  me  illustrate  this  point  ly  a  couple  of  examples. 
Several  years  ago  we  were  involved  in  the  insurance  of  soiae 
second  hand  textile  malHrig  machinery  moving  from  this  country 
to  South  America,  I  personally  visited  the  min  in  the 
Carolines  where  the  machinery  was  being  packed.  The  protec¬ 
tion  against  corrosion  was  obviously  inade<juate  and  recom¬ 
mendations  were  made  for  cleaning  the  metal  parts  involved 
and  for  proper  protection  using  rust  inhibitors  and  moisture 
proof  linings.  Admittedly  these  recommendations  would  in¬ 
crease  the  costs  of  packing  these  machines  considerably. 

The  shipper  refused  to  agree  to  these  changes  the 
underwriter  *8  only  recoijrse  was  to  refuse  to  insure  against 
rust  damage.  So  much  of  a  controvert  developed,  that  we 
decided  to  check  the  outturn.  Of  course  I  wouldn't  have  used 
this  exan^jle  if  hadn't  been  right.  A  coztsiderahle  amofunt 
of  rust  damage  resulted  which  could  have  been  avoided  by  the 
shipper  spending  approximately  another  |1,000  or  so  in  a 
shipment  valued  at  several  hundred  thousand  of  dollars. 

Now  let  me  give  you  a  counterpart.  Not  many  months  ago 
we  were  again  insurljog  a  large  chipment  of  second  hacd  ma- 
chineiy.  This  time  the  value  was  well  over  a  million  dollars 
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and  VJ8  were  also  involved  in  ai^  consequential  loss,  shoxild 
any  piece  be  damaged  and  not  usable.  We  vere  liable  for  the 
loss  of  time  involved  until  the  damaged  piece  could  be  re¬ 
built  or  replaced. 

Loss  prevention  was  deeply  involved  and  before  a  nail 
was  driven  or  a  part  greased,  we  met  with  the  head  of  the 
shipper's  packing  department  as  well  as  the  head  of  the  firm 
doing  the  packing.  I  must  give  credit  for  a  fine  preliminaiy 
surv^  the  shipper's  packing  man.  The  three  of  us  went 
over  this,  made  some  changes  here  and  there,  and  finally  the 
job  started,  but  not  before  the  carrier's  representative  was 
also  called  in  because  of  railroad  clearances  and  hold  sizes. 

Because  of  the  values  involved  and  the  conseouential 
loss  potential,  we  watched  that  packing  job  closely  and  also 
had  our  representative  supervise  loading  and  xmloading  pro¬ 
cedures.  In  spite  of  all  this,  two  cases  were  mishandled 
and  dropped,  but  the  loss  will  run  only  a  little  over  $1,000 
or  about  l/lO  of  one  percent. 

A  problem  that  all  of  i:s  in  the  packaging  field  are 
confronted  with,  is  the  cost  of  packing.  On  domestic  ship¬ 
ments  invariably  this  is  included  in  tnc  price  of  the  article 
shipped.  On  exports,  however,  the  shipper  is  more  prone  to 
show  in  his  invoice  not  only  the  charge  for  the  item  but  also 
coi’tain  extra  charges  such  as  insurance  and  freight  if  sold 
ai'  a  C  I  F  (cost-ins\u*ance-freight)  basis.  Frequently  the 
inv-^loe  will  also  bear  a  packing  cost,  beca’jse  the  shipper 
is  put  to  additional  expense  over  and  b^ond  the  domestic 
packing  cost. 

A  recont  poll  conducted  ty  a  leading  exporter's  maga¬ 
zine,  The  Export  Trade  &  Shipper,  brought  to  light  some  in¬ 
teresting  infcrmation.  Of  all  shippers  answering  the  poll, 

69  percent  said  they  make  an  extra  charge  for  export  packing. 
While  approximately  10  percen*;  charge  extra  they  inclixie  the 
charge  in  the  export  price  quoted.  Another  group  of  about 
14  percent  use  their  domestic  packing  for  export  vMle  only 
6  percent  absorbed  the  charge  themselves. 

Another  interesting  development  was  that  approximately 
75  percent,  or  three  quarters  of  those  who  charge  for  export 
do  so  at  their  cost  figures.  Of  the  balance,  the  majority- 
based  their  charge  on  a  percentage  of  the  value,  aai  556  of 
the  value,  was  the  average  charge. 

An  exan^le  of  good  old  ianerican  know-how  as  well  as 

cooperation  of  all  concerned,  is  the  present  trend  towards 
unitizing  or  palletizing  of  shipments.  We  find  this  trend 
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not  only  in  domestic  shipments  but  in  overseas  shipments 
although  I  must  admit  that  for  the  present  there  is  much  mow 
activity  in  the  domestic  field.  In  some  cases  this  means 
uniticing  or  palletizing  a  group  of  small  packages.  In  other 
inst-ances,  it  means  the  loading  of  an  entire  motor  truck 
trailer,  ”piggy-back"  fashion  on  a  railroad  flat  car  and 
iiK'H.ag  the  latter  by  rail  from  aay  New  York  to  Chicago. 
Similar  movement  has  also  been  used  successfully  from  East 
Coast  Ports  to  Puerto  Rico  and  from  West  Coast  Continental 
Ports  in  the  United  States  to  Alaska.  Export  shipments  have 
also  nsoved  in  vans  or  cargo  containers  which  are  packed  with 
maiy  small  packages,  usually  in  domestic  packing,  and  deliv¬ 
ered  overseas  successfully'  and  safely.  As  more  and  more 
materials  handling  equipment  is  available  overseas  such  type 
of  movement  will  increase.  As  extreme  we  even  have  coast¬ 
wise  movement  of  entire  railroad  cars  by  vessel.  This  is  one 
coxmterpart  that  so  far,  to  ny  knowledge,  has  not  been  dupli¬ 
cated  by  the  Military. 

In  stunning  up,  the  industrial  counterpart  of  packaging 
has  maiy  of  the  same  ain©  that  the  military  has.  l.'e  must 
protect  the  product,  we  must  provide  all  around  econony,  we 
must  have  a  sinylified  packaging  operation  vdtich  offers  mini¬ 
mum  handling  resistance  and  it  must  be  suitable  for  good 
warehousing  either  by  shipper  or  consignee.  Here  ws  in  in- 
du;?try  have  an  advantage  because  warehousing  at  destination 
can  generally  be  expected  to  be  better  than  that  offered  by 
the  military  particularly  when  the  latter  are  in  combat.  We 
can  therefore  more  easily  meet  the  dei'inition  of  an  ideal 
•^hipping  cont^irer  which  someone  has  so  aptly  defined  as 
"costs  nothing,  delivers  the  goods  aryuhere  in  perfect  con¬ 
dition,  and  then  prou^jtly  disintegrates." 
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A  Dynamic  Cushion  Tester  -  Its  Application  To  Cushion  Design 


Mr.  M.  T.  Hatae 

Research  Engineer,  North  American  Aviation,  Inc, 


The  ever-increasing  coa^lexity  of  missile  and  aircraft 
functions  has  resulted  in  the  development  of  extremely  pre¬ 
cise  and  delicate  instruments  requirlrjg  care  in  handlixig. 
Nevertheless  these  instruments  must  be  shipped  to  the  customer 
ty  all  modes  of  transportation,  to  al3.  parts  of  the  world  and 
subjected  to  the  handlixig  of  untrained  persojuiel.  Packaging 
techniques,  until  recent  years,  have  been  acconplished  purely 
ty  es^irical  metliods.  The  need  exists  for  a  more  comprehen¬ 
sive  knowledge  of  the  characteristics  of  package  cushioning 
materials  and  the  design  techniques  applicable  to  their  use. 
The  dynamic  cushion  tester  was  designed  and  developed  speci¬ 
fically  to  satisfy  this  need  and  wa<!  based  on  the  concept  of 
optimum  cushioning. 

OPTIMUM  CUSHIONING 


Let  us  illustrate  the  concept  of  optimum  ciishioning  with 
an  exaople.  Take  a  conpression  spi'ing  approximately  six 
inches  in  diameter  and  a  free  height  of  six  inches,  similar 
to  those  used  in  the  front  suspension  of  ma;y  automobiles. 
Then  place  a  rigid  steel  plate  on  top  of  the  spring  to  serve 
as  an  inpacting  siurface.  let  us  then  take  e  safety  pin,  an 
automobile,  and  a  locomotive  aixl  drop  each  of  them  in  turn 
onto  the  spring  from  approximately  six  inches. 

Now  let  us  examine  the  results  of  our  drop  tests.  The 
coapression  spring  was  much  too  stiff  for  the  small  weight 
of  the  safety  pin  and  so  the  spring  did  not  deflect  to  store 
the  energy  of  the  fall.  Thus,  the  total  energy  of  the  fall 
was  absorbed  by  the  pin  with  resulting  high  loads.  Since  the 
coopression  spring  was  taken  from  an  automobile,  the  spring 
deflects  with  the  fall  of  the  au  bile.  Ehergy  is  stored 
ly  the  sprixig  and  the  load  on  the  autoaiobile  is  proportional 
to  the  stiffness  of  the  spring  and  its  deflection.  For  the 
locomotive,  due  to  the  extremely  heavy  mass,  the  spring  de¬ 
flects  till  the  colls  of  the  springs  "bottom”.  In  effect 
the  energy  of  the  fall  exceeded  the  nonnal  energy  storage 
capacity  of  the  conpression  spring,  resulting  in  a  Mgh  load 
on  the  locomotive. 

Thus,  for  a  given  stiffness  and  free  hei^t  of  the 
spring,  an  "optimum"  weight  dropped  from  a  given  height  will 
result  in  the  maximum  energy  storage  in  the  spring  with  a 
ndnimum  restoring  force  applied  to  the  v^eight.  The  spring 
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is  then  being  utilized  with  the  greatest  efficiency.  For 
package  cushioning  materials,  the  '‘efficiency”  is  a  measure 
of  the  ability  to  temporarily  store  a  large  amount  of  energy 
with  a  minimum  restoring  force  applied  to  the  packaged  item. 
%  the  proper  selection  of  the  most  efficient  material,  a 
package  design  can  be  engineered  to  provide  the  required  de¬ 
gree  of  protection  with  a  minimum  of  package  cubage  and  mate¬ 
rial  cost,  k  measure  of  the  efficiency  has  been  defijoed  by 
H.  R.  Janssen  of  North  iimerican  Aviation,  Inc.  in  a  paper 
entitled  "A  Method  for  the  Proper  Selection  of  Facka^  Cush¬ 
ion  Material  and  its  Dimensions”,  and  is  denoted  as  the 
optimum  ctishion  factors. 

DETERMINATION  AND  APPLICATIOK  OF  OFTIMDM  CUSHION  FACTORS 


Excerpts  from  Mr.  Janssen *8  paper  will  be  used  to  illus¬ 
trate  the  method  of  determining  the  cushion  factors  and  their 
application  to  package  design. 


The  optimum  cushion  factors  are  defined  as  J®P^  and  R®P^, 
where : 


=  S  mi. 

e  min 


where:  f  =  force  per  unit  area  =  ^ 


-  F 


e  =•  energy  per  unit  volume  ■  ^ 


V  =*  AT 

jopt  =  I  ROpt  .  A  F 

A  =  F  -  F  E  ndn. 

E  £  min 
iff 

A  co^^}re88ion  test  on  a  cushion  material  specimen  will 
result  in  a  force-displacemact  ctorve  as  in  Figure  The 
energy  storing  capacity  is  the  area  underneath  the  curve.  In 
Figure  1,  E  denotes  the  energy  storage  for  force,  F.  Simi¬ 
larly  for  each  Increment  of  force  the  corresponding  energy 
storage  m^  be  determineu,  and  a  curve  of  energy  vs.  force 
mey  be  plotted  as  in  Figure 35.  Now  from  Figure 35,  the  ratio 
of  force  to  energy  may  be  determined  for  each  increment  of 
force  and  a  curve  of  F/E  vs.  F  may  be  jotted  as  in  Figure 36. 
As  Indicated  in  Figure  36,  a  mlni.aum  F/B  occurs  at  a  force  ?. 
Thi:is,  with  these  values  of  F/S  and  F  and  the  dimensions  of  the 
cushion  specimsn,  the  optimum  ousblon  factors  are  determined 
from  the  equations  previously  developed. 

Ih9 


and: 

Thus, 
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The  \ise  of  these  factors  in  actual  package  designs  can 
be  effected  ty  the  following  substitutions: 

F  =  WG  v^re  W  =  wei^t  of  stispended 

mass 

(2) 

'G  a  ratio  of  acceleration 
of  item  to  acceler¬ 
ation  of  gravity 

h  3  drop  height 

ITien: 

jOpt  -  ^  -  OT  j^Opt  a  ^ 

Wh  h  WG 

By  transposing: 

X  =  i  A  =  HOPtWG 

4 

and 

V  =  AT  -  R°P^G  X  =  J<*P%l®P^ 

G 

Thus,  with  the  use  of  these  two  simple  algebraic  expres¬ 
sions,  the  cushion  dimensioi^  mey  be  determined  and  utilized 
to  obtain  the  required  protection  with  a  Minimum  of  cushion 
material  and  packeige  cubage. 

STATIC  VS.  DYNAMIC  OPTLMUM  CUSHION  FaCTORS 

The  optimum  cushion  factors,  J^P"^  and  HPP"^,  vere  deter¬ 
mined  by  a  slowly  applied  load,  whereas,  iinder  actual  con¬ 
ditions  of  handling  and  transportation  shocks,  the  load  is 

(1)  In  reality,  E  -  W(h  /  d)  ^diere  d  «  deflection  of  cushion. 
However,  when  d  is  small  in  cosparison  to  h,  it  is  usually 
neglect^. 

(2)  G  =  G*  /  1  where  G  -  effective  dynamic  acceleration 
which  is  the  sum  of  its  dynamic  acceleration  (G*)  and  the 
static  wei^t  of  the  cocponent.  (Reference  NAA  Report 
NA-54-727  "Some  Important  Factors  in  the  Selection  of 
Distributed  Cushioning  Material"  by  H,  Himelblau,  Jr.) 
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applied  in  a  short  increoent  of  time.  Drop  tests  of  weights 
onto  cushion  specimen  indicate  a  marked  difference  in  cush¬ 
ioning  properties  from  those  determined  statically.  The 
fundaiuental  difference  between  the  two  methods  of  testing  is 
the  rate  at  idiich  the  load  is  applied.  Assuming  that  viscous 
or  velocity  damping  takes  place  within  the  material,  the 
daiq)ing  force  is  then  affected  by  the  rate  of  loading.  The 
ma^iitude  of  the  dau^Ding  force  has  a  decided  effect  on  the 
acceleration- time  characteristics  as  discussed  in  the  "I^- 
nandcs  of  Package  Cushioning”  by  Dr.  H.  D.  Mindlin.  Thus, 
with  package  drop  tests  used  as  a  cri cerion  of  performance 
atxi  the  presence  of  viscous  damping  in  package  cushioning 
materials  the  dynamic  rather  thai:  the  static  optimum  factors 
should  be  determined. 

DESIGN  OF  A  DYNAMIC  CUSHIOK  TESTER 

There  are,  at  present,  three  basic  types  o..  cynamic 
testers: 


(1)  Free-fall  of  weight  and  cushion  specimen 
as  a  unit. 

(2)  Pendulum  method. 

(3)  Free-fall  of  \<eight  onto  a  cushion  specimen. 

The  dynamic  cushion  tester  designed  and  built  at  NAA,  Inc., 
is  based  on  free-fall  of  weights  on  cushion  specimen  and  is 
illustrated  in  Figure  37 • 

BASIC  CCKSTRUCTIOh 


Basically  the  tester  consists  of  a  vertical  racevty  (g) , 
impact ^ad  with  two  impacting  sTnrfaces  (D,  a  release  mech¬ 
anism  G),  ad Jiis table  to  apy  desired  drop  height  and  a  rigid 
base  (^.  Numbers  in  circles  are  referred  to  Figure37«  The 
vertical  raceway  is  constructed  of  4130  steel,  2  x  2  x  45 
inches  long,  A  maximum  drop  height  of  30  inches  can  be  at¬ 
tained  for  a  5  inch  thick  cxxshion  specimen.  The  impact  head 
is  of  24ST4  aluminum  alloy  plate,  chemically  milled  to  de¬ 
crease  the  weight  without  loss  of  structural  rigidity.  Figxire 
38 illustrates  a  close-up  view  of  the  impact  head.  Ball  bear¬ 
ings  are  used  to  decrease  friction  and  an  adjusting  screw 
has  been  pirovided  to  loosen  or  tighten  the  bearings  on  the 
shaft.  Two  impacting  surfaces  have  be^n  provided  to  eliminate 
ary  "Cocking"  of  the  head  during  the  f^Jl  and  rebound.  The 
sttsds  on  the  head  ere  for  the  addition  of  calibrated  weights. 
Two  heeds  have  been  faljricated,  one  designated  a  light  head 
weighing  approximately  4  po\ujds  and  a  heavy  head  weighing 
approximately  7  poxmds.  A  third  head,  weighing  approximately 
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2  poujida,  is  lysing  fabricated  to  ‘  arndns  the  optlaasn  factors 
for  light  density  materials,  We-^os  can  be  varied  in  one 
pound  increments  to  Approximately  52  poxuids.  The  base  is 
30  X  22  X  1  and  constructed  of  1020  steel.  Leveling  screws 
have  been  provided  at  the  4  comers  of  the  base. 

INSTRUMENT  ^rON 


An  acceleroiMter  mounted  ox>  one  side  of  the  impact 
head  and  counterbalanced  by  an  equal  weight  on  the  other  side 
is  used  to  indicate  the  dynamic  response  to  the  iopact  idiich 
is  recorded  on  the  cathode  rcy  oscilloscope.  A  slider  Q) 
is  located  on  the  ispact  head  and  tto  slidevire  (D  attached 
to  the  lower  portion  of  the  shaft  provides  for  displacement 
measurements  on  the  oecilloscope.  A  time  calibrated  sweep 
will  be  used  in  the  oscilloscope  to  obtain  both  acceleration- 
time  and  displacement-tine  characteristics.  The  entire  re¬ 
sponse  will  be  recorded  permanently  by  an  oscillograph  camera 
attached  to  the  oscilloscope  screen. 

OPERATION  OF  TESTER 

Two  cushion  sasples  of  the  same  size  from  the  same  sheet 
are  placed  on  the  base  directly  beneath  the  impact  head.  The 
lopact  head  is  raised  to  the  pre-determined  drop  height  ani 
fixed  in  position  by  the  release  mechanism.  A  cam  lever^^) 
attached  to  the  iapact  head  contacts  a  micro-switch  (§)  on 
the  ~elease  mechanism.  As  the  release  mechanism  is  tripped, 
the  head  falls  freely  and  the  cam  lever  opens  the  micro-switch 
vhlcb  triggers  the  sweep  through  the  oscilloecope.  'Ihe  ac¬ 
celerometer  signal  is  fed  to  the  vertical  grid  of  the  cathode 
tube.  An  adjustable  sweep  trigger  deli^r  is  included  in 
the  circuit  to  time  the  sweep  with  the  Instant  of  iapact. 

Thus,  the  acceleration  pulse  can  be  centered  on  the  oscillo¬ 
scope  screen  at  ary  desired  drop  height. 

As  the  impact  head  falls  and  striins  the  cushion  speci¬ 
men,  the  slider  on  the  head  contacts  the  slidevire  generating 
a  second  signal  through  the  oscilloscope.  The  olidewire  and 
slider  form  a  linear  potentiometer  and  as  the  slider  travels 
down  the  slidevire,  a  change  in  voltage  is  effected  axxi  is 
seen  as  the  image  pattern  of  the  head  displacement  on  the 
specimen. 

The  optimum  cushion  factors  will  be  detorndned  following 
the  procedure  illustrated  with  the  example  of  the  safety  pin, 
automobile  and  locomotive.  A  drcp  height  of  30  inches  has 
been  generally  accepted  as  a  condition  cf  rough  haailing. 
Maintaining  a  constant  drop  height  of  30  inches,  weights  will 
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be  dropped  and  a  curve  of  G  vs.  weight  will  be  plotted  to 
obtaih  an  optiroum  weight  as  in  iUgure  39«  The  optimum  cushion 
factors  Tos^  then  be  determined  from; 


T  = 


R^opt  = 


WG 


where  subscript  d  denote  dynamic  optimum  factors. 

A  typical  oscillogram  obtained  for  a  drop  is  illustrated 
in  FiguriiUO,  showing  maximum  acceleration  and  displacement. 
Pulse  shape  and  pulse  duration  also  be  determined  frvom 
the  oscillogram.  Free  vibration  tests  can  also  be  performed 
and  the  natural  frequencies  for  increments  of  loads  me^r  be 
determined  by  counting  the  nvunber  of  cycles  over  a  duration 
of  time.  Also  from  the  dec^  curve,  the  equivalent  viscous 
dan5)ing  ratio  aay  be  determined. 

CALIBRATION  OF  TESTER 


In  ord<sr  to  determine  the  magnitude  of  the  frictional 
losses  and  also  to  view  visually  the  dynamic  loading,  high 
speed  films  were  taken,  tising  an  Eastman  Kodak  camera.  Runs 
were  made  at  3000  frames  per  second  for  black  and  vhite  and 
250  frames  per  second  for  color.  The  film  was  then  analyzed 
frame  by  frame  to  determine  the  velocity  at  impact.  The 
velocity  was  then  compared  with  the  theoretical  velocity  for 
a  30  inch  free-fall,  152.1  inches  per  second.  It  was  found 
that  the  frictional  losses  would  require  a  slight  con^jenseting 
increase  in  drop  height.  Analysis  of  the  film  led  to  the 
development  of  one  further  improvement. 

A  velocity  measizri.ig  device  was  developed  consisting  of 
contacts  embedded  alongside  the  slidewire.  These  contacts 
were  spaced  approximately  1/2  inch  apart  and  the  distance 
measured  with  a  dial  indicator  to  an  accuracy  of  one  ten- 
thousandths.  These  contacts  were  then  connected  to  a  series 
of  terminals.  Two  leads  from  an  electronic  counter  pick  up 
ary  two  terminals.  As  the  slider  slides  over  the  contacts, 
the  counter  measures  ^ne  time  for  the  slider  to  pass  from  one 
contact  to  the  other  to  one  micro-second.  Thus,  the  velocity 
at  impact  can  be  det.ernarel  very  accurately  aixi  ary  minor 
conpensaticn  for  frictional  losses  can  be  effected. 

APPLICATION  OF  OPTIMUM  D: PROPERTIES  TO  PACKAGE  DESIGN.^ 

The  shape  of  the  G  vs.  W  curve  is  very  important  in  the 
application  of  the  material  to  package  designs.  For  a  mate¬ 
rial  exhibiting  a  G  vs.  W  curve  similar  to  curve  A  of  Figure 
Hwith  a  sharp  optimum  point,  ary  deviation  from  optimum  would 
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result  in  a  rapid  increase  in  load  to  the  packaged  item. 
Whereas,  for  a  material  with  ®’i2*ve  B,  the  remains  rela¬ 

tively  constant  for  a  range  in  ^  from  W^  to  Wo.  Thus, 
one  cushion  design  for  a  partictilar  allowable  load  and  drop 
height  m£Qr  be  used  for  a  suspended  mass  of  range  W^  to  W2. 

The  use  of  the  dynamic  optimum  cushion  factors  will  lead 
to  the  iBinlwnun  cushion  thickness  for  a  given  allowable  load 
end  drop  height.  However,  circumstances  mj  arise  for  devi¬ 
ation  f^om  optimum  conditions  in  order  to  effect  a  better 
design.  For  exau^jlo,  use  of  Jq  at  point' A  on  Figure  Ii 2  would 
result  in  an  increase  in  Jj)  and  from  optimum.  This  con¬ 
dition  m^  be  desirable  where  the  increase  in  thickness  will 
be  offset  ty  the  increase  in  bearing  area  required,  thus, 
leading  to  a  more  stable  package.  At  point  B  of  Figurei;2, 

Jd  increases  and  %  decreases  from  optimum  resulting  in  an 
increase  in  requlr^  thickness  and  a  decrease  in  required 
bearing  area.  If  the  product  of  Jq  and  is  less  than  the 
product  of  and  the  result  would  be  a  decrease 

in  the  amount  of  package  cushioning  material  required.  Thus, 
this  condition  mey  be  used  where  the  savings  from  the  mate¬ 
rial  cost  is  greater  than  the  cost  of  the  increased  cubage. 

Upon  determination  of  the  cushion  fa:)tor3  for  a  material, 
the  dimensions  of  the  cushion  may  be  calculated  for  a  given 
allowable  load  and  drop  height.  Having  determined  the  cushion 
dimensions,  the  next  problem  is  to  devise  a  method  for  se¬ 
curing  the  cushion  pads  so  that  the  packaged  item  is  fully 
supported.  Several  methods  have  been  developed  and  are  in 
use  at  NAA,  Inc. 

One  of  the  first  methods  vas  the  use  of  die-cut  corru¬ 
gated  "trays"  to  secxire  the  pads  in  position.  This  is  illus¬ 
trated  in  Figures  U  and  U;.  The  use  of  this  method  is 
restricted  to  high  production  parts  where  the  cost  of  tiie 
dies  would  be  easily  absorbed.  It  is  also  advantageous  to 
utilize  this  method  for  packaged  items  of  square  configura¬ 
tions.  In  this  vsy,  one  size  of  tr^s  can  be  utilized  for 
all  six  sides  of  the  package. 

The  most  adaptable  method  is  the  use  of  hair  latex  comer 
pads.  This  is  illustrated  in  Figure  hS  and  consists  essen¬ 
tially  of  an  L  section  of  hair,  slitted  to  form  3  rectangles. 
The  slits  allow  the  bending  of  the  hair  to  form  a  comer  as 
shown.  Eight  comer  pads  are  required  for  a  package  sad  is 
shown  in  Figure  i;6. 
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CONCLUSION 


Many  package  cushioning  matarials  of  varying  properties 
are  presently  available.  The  optimum  cushion  factors  provide 
a  measure  of  the  cushion  properties  and  application  to  pack¬ 
age  design.  The  dynamic  cushion  tester  can  be  used  to  deter¬ 
mine  the  dynamic  optimum  cushion  factors  to  provide  a  more 
efficient  use  of  the  materials  and  a  more  realistic  condition 
to  which  packages  are  subjected.  In  addition,  the  tester 
will  indicate  the  pulse  shape  and  pulse  driration  of  the  re¬ 
sponse  and  the  natmal  frequencies  and  equivalent  viscous 
dandling  ratios!  maj"^  be  determined.  Thus,  with  packaging 
gaining  more  recognition  as  an  integral  part  of  the  reli¬ 
ability  of  equipment,  it  is  hoped  that  the  developments  pre¬ 
sented  will  ^d  one  more  step  in  the  progress  of  packaging 
from  an  art  to  a  science. 


REF£HE;C£S; 


The  references  listed  include  those  referred  to  in  the 

paper  and  others  which  may  be  of  interest. 

1.  Mindlin,  H.  D.,  ^Ib^namics  of  Package  Cushioning”  Bell 
Sys.  Tech.  Jl:  v.  24,  pp.  353^61,  July-Oct.,  1945. 

2 .  Crede,  C .  E. ,  Vibration  and  Shock  Isolation;  John  Wiley 
and  Sor*s,  N,  Y.,  195i. 

3.  Orensteen,  K,  B.,  The  S*»loction  of  Cushion  Area  in  the 
Dei.igi  of  Package  Cushioning.  Tecb.  Rept.  5'^'^3:  W4DC, 
Materials  Lab.,  March  1953. 

4.  ^ensteen,  t..  B.,  A  Technique  for  the  Design  of  Glwgg 
Fiber  Package  Cushioning.  Tech  Eept.  53-68:  WADC, 
Materials  Lab.,  March  1953, 

5.  Orensteen,  H.  B.,  The  Desipi  of  .declaimed  Latex  Foam 
p^ka^-Cushlonlng,  Tech,  iiept.  53-132:  WADC,  Materials 
Lab.,  Jan.  1954 » 

6.  Hardy, ^W.  L.  and  Kasel,  M.,  Packaging  Lt.jdiea  of  Air 
IPrge  xnstyun^nt^,  Tech.  Hept.  53-22,  Part  1:  Wright 
Air  Dev.  Center,  Materials  Lab.,  April  1953. 


21  of  22 


168 


Mr.  M,  T.  Hatae 


Tiieeday  PK 


Oct.  U,  1955 


7.  Jones,  R.  E.  and  Hunzich^r,  D.  7^.,  Calcnlating  Cushion. 
Thickness  bv  -Analysis  of  Stress-Strain  Curves t  Tech. 

Rept.  53-334:  Wright  Air  Development  Center,  Materials 
Lab.,  Jan.  1954. 

8.  Lassen,  L.,  Kellicutt,  K.  Q.  and  Sanderson,  W.  J., 
Develonment  of  a  Procedure  for  the  Determination  of  the 
Properties  of  Cushioning  Materials  ai:>d  Their  Application 
in  the  Design  of  Cushions.  Rept.  No.  R1439:  USDA  Forest 
Products  Lab.,  June,  1945. 

9.  Jordan,  C.  A.  and  Witting,  R.  K.,  An  Investigation  of 
Cushioning  Materials  for  Packaging  of  Signal  Corps 
Eauipmentt  Final  P.eDt.;  USDA  Forest  Products  Lab., 

Feb.  20,  1950. 

10.  Jordan,  C.  A,  and  Witting,  R.  H.,  Prorerties  of  Various 
Cushionj-pg  Materials  at  ~70F«  Rept.  207-21;  USDA,  Forest 
Products  Lab.,  1949. 

11.  Blbliograph  on  Shock  Absorption  Studies,  prepared  for 
ASTM  Comm.  D-10  Shipping  Containers.  Sub^omnittee  VI 
Interior  Packing  (revised  Aug,  15,  1954) 

12.  Janssen,  R.  R.,  A  Method  for  the  Proper  Selection  of 
Package  Cushion  Material  and  Its  Dimensions.  Rept.  No. 
NA-51-1004:  North  American  Aviation,  Los  Aageles, 

June  6,  1952. 

13.  Franklin,  P..  Determipation  of  Static  Efficiency  Factors 
JgOPt  and  Ra°P^  for  Varioxia  Cushioning  Materials ,  Re^. 
No.  NA-53-97;  North  American  Aviation,  Los  Angeles, 

Jan.  22,  1953. 

14.  Kimelblau,  H.,  A  Comparison  of  Methods  for  Determining 
Dynamic  Optlmian  Cushion  Factors  of  Distributed  Ctishioning 
Materials .  Rept.  No.  NA-54-740;  North  American  Aviation, 
Los  Angeles,  JxOy  12,  1954. 

15.  Kimelblau,  H.,  Some  Important  Factors  in  the  Selection 
of  Distributed  Cxishioning  Materials*  Rept.  No.  NA-54-V27; 
North  American  Aviation,  Los  Angeles,  July  8,  1954. 

16.  Hatae,  M.  T.,  Package  Design  Study  for  Mark  2K  Gyro. 

Rept,  No.  NA-54-1001;  North  American  Aviation,  Los 
Angeles,  1954. 

17.  I-iericle,  R.  D.,  Dynamic  Cusliion  Tester.  Rept.  No.  AL-2161 
North  American  Aviation,  Inc.,  Downey,  Jul^'  1,  1955. 


169 


22  of  22 


Oct.  11,  1955 


Tuesday  PM 

New  Developments  in  Materials  Randl.i-.g 

Mr.  V.  H.  Laughner 
Editor,  Modern  Materials  Handling 


Suppose  that  tomorrow  —  God  forbid  —  one  of  our  radar 
outposts  off  the  North  Atlantic  coast  were  to  make  contact 
with  a  fleet  of  unidentifiable  aircraft  approaching  our 
shores.  Within  a  matter  of  seconds  our  entire  defense  net¬ 
work  would  be  alerted.  Information  on  the  number  of  these 
planes,  their  speed  and  current  course  would  Immediately  be 
flashed  to  a  central  command  post.  Civilian  defense  agencies 
wo’ild  be  notified.  And  before  minutes  had  passed,  our  armed 
interceptors  would  be  dispatched  to  seek  out  and  destroy  the 
probable  enemy. 

In  the  neantime,  based  on  supplemental  data,  the  central 
area  ccramand  would  determine  —  probably  by  electronic  can- 
puter  —  the  ultimate  defense  to  meet  this  threat,  and  order 
suiditional  military  forces  into  action. 

Now  stripped  of  all  verbage,  what  would  we  have  done. 
Gentlemen,  we  vo\ild  have  placed  an  order  for  material  and 
have  had  it  delivered. 

How  fast  and  how  efficiently  we  deliver  material  in 
event  of  another  war  may  well  determine  whether  we  continue 
to  exist.  Not  whether  we  continue  to  exist  as  a  world  power 
or  as  a  nation,  but  whether  we  continue  to  exist  at  all. 

This  is  no  new  idea.  The  success  of  every  military  oper¬ 
ation  in  history  has  been  based  on  two  fundamental  concepts: 
(1)  having  the  right  material  at  the  right  place  at  the  right 
time;  and  (2)  \;iBing  it  more  inter  igently  than  the  enemy.  And 
having  more  than  enough  of  the  right  material  at  the  right 
place  ahead  of  time  always  provides  a  comfortable  maigin  of 
safety. 

Efficient  distribution  is  no  less  important  to  an  indus¬ 
trial  organization  than  to  a  military  organization  —  espe¬ 
cially  \rtiea  you  consider  that  100  percent  or  more  is 
frequently  added  to  the  cost  of  a  product  between  the  manu¬ 
facturing  area  or  processing  line  and  the  customer's  back 
door.  It  B»kes  no  sense  to  squeeze  pennies  frcxn  the  cost  of 
a  product  through  redesign  and  better  manufacturing  methods, 
and  not  devote  at  least  equal  attention  to  distribution, 

\rtilch  today  provides  a  far  bigger  area  for  cost  reduction. 
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Thuii,  from  the  standpoint  of  both  the  military  and  In¬ 
dus  trv  --  or,  putting  it  another  way,  from  the  standpoint  of 
both  time  and  cost  —  distribution  certainly  is  worthy  of 
study.  And  since  materiela  handling  is  an  integral  part  of 
distribution,  it  is  receiving  much  thought  and  scrutiny.  In 
my  opinion,  the  developments  in  this  phase  of  ?naterial8  hand¬ 
ling  will,  within  the  next  few  years,  be  equally  as  dramatic 
and  as  significant  as  is  automation  in  manufacturing  —  both 
from  the  standpoint  of  equipment  and  methods. 

Already  a  great  deal  has  been  done,  and  many  trends  are 
apparent.  Consider,  for  example,  the  first  area  on  the  out¬ 
bound  side  of  manufacturing:  the  warehouse  and  storage 
facility.  Engineers  have  their  factors  of  safety.  Budget 
directors  have  their  columns  for  miscellaneous  expenditures. 
And  production  planners  and  market  analysts  have  the  ware¬ 
house  to  fall  back  on.  It's  the  ’’fudge  factor"  in  the  pro¬ 
duction-distribution  cycle.  Because  of  variables  in  demand, 
we  will  always  have  it  ...  we  can’t  get  rid  of  it  ...  but 
by  better  planning  and  new  equipment  we  can  chamge  its  size, 
shape,  or  character,  thereby  reducing  the  cost  of  its  opera¬ 
tion. 


One  way  of  changing  the  character  of  a  warehouse  is  to 
adapt  it  for  handling  only  one  size  of  unit  --a  pallet  load 
for  example.  It's  always  easier  to  handle  all  of  one  type 
of  unit  than  a  misc ellaneoxis  assortment.  So,  if  between  the 
end  of  the  production  line  v*nd  the  warehouse  we  place 
accvimulating  conveyors  and  palletizing  machines,  the  piles 
become  fewer  In  number,  more  uniform,  better  adaptable  to 
machine  handling,  and  therefore  more  mobile  and  less  static. 

Palletizing  machines  are  increasing  in  nvanber,  use,  and 
importance.  Semi-automatic  and  completely  automatic  models... 
capable  of  handling  an  infinite  variety  of  pallet  patterns... 
at  rates  of  fr<»n  1000  to  I500  cases  or  cartons/hour  ...  are 
now  available  from  a  number  of  manufactiirers . 

Perhaps  the  largest  single  installation  at  the  present 
time  is  in  the  H.  J.  Heinz  plant  at  Pittsburgh,  Pennsylvania. 
4t  this  plant,  accvunulating  conveyors  are  installed  on  the 
output  side  of  case  sealers  on  each  of  thirteen  production 
].ines . 


The  production  lines  do  not  always  make  the  same  prod¬ 
uct.  Both  the  product  and  size  of  carton  may  change  from 
day  to  day  --  and  production  rates  on  different  products 
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vary.  So  the  problem  was  to  provide  sufficient  flexibility 
In  the  conveyor  system  to  combine  the  outputs  of  the  thirteen 
lines  and  feed  them  into  the  four  pallet  loaders  in  the  cor¬ 
rect  combination  to  keep  the  machines  operating  at  full 
capacity. 

This  was  accomplished  by  running  four  trunk  line  con¬ 
veyors  underneath  the  accumixlating  lines.  Each  of  these 
trunk  lines,  which  is  simply  a  transportation  conveyor,  feeds 
directly  into  a  pallet  loader  in  a  warehouse,  some  8OC  to 
9CC  ft.  distance  from  the  production  building.  Any  one  of 
the  thirteen  lines  can  be  tied  in  with  any  one  of  the  trunk 
line  conveyors  by  setting  up  the  required  combination  on  a 
central  control  panel. 

The  way  this  actually  is  done  is  by  means  of  cylinder 
actuated  deflector  plates  on  the  belt  conveyors  that  are  ad¬ 
jacent  to  the  metering  belts.  Chutes  that  drop  down  to  the 
trunk  line  conveyors  are  opposite  each  of  these  deflectors. 
When  the  metering  belt  on  the  accumulating  lines  is  started, 
the  chute  drops  down  and  the  required  number  of  cartons  are 
counted  as  they  pass  the  phototube,  after  which  the  meter¬ 
ing  belt  is  stopped  and  the  chute  avitomatlcally  retracted  so 
that  other  cartons  can  pass  beneath  it, 

A  control  station  for  the  pallet  loaders  is  located  in 
the  warehouse.  Whenever  a  full  pallet  load  conies  through 
on  a  trunk  conveyor,  the  operator  energizes  the  cartridge  on 
the  pallet  loader,  which  goes  through  its  cycle.  The  full 
pallet  is  discharged  from  loader  directly  to  a  reciprocating 
vertical  conveyor,  where  it  is  autcmi'tically  carried  to  the 
floor  on  which  it  is  to  be  stored,  “".nd  discharged. 

So  here  is  one  tyr^e  of  equipment  for  changing  the  char¬ 
acter  of  a  warehouse.  But  suppose  that  the  unit  to  be 
stored  is  too  large  or  awkward  to  palletize  by  od"‘  of  these 
machines?  Then  you  can  crate  or  box  it  wiih  autc.j>-.tic 
packaging  equipment,  and  still  handle  it  without  difficulty. 

I  am  sure  that  Mr.  Putnam  can  tell  you  much  more  tnan  I 
about  the  development  of  packaging  machines  —  not  for  items 
like  food  cans  or  drugs  —  but  for  refrigerators,  washing 
machines,  and  products  of  like  weight  and  bulk.  I  would 
just  like  to  say  that  this  is  a  concept  of  extreme  importance 
to  both  our  military  establishment  and  to  industry. 

From  such  packaging  machines,  products  can  carried 
by  conveyor  to  accumulating  lines  in  the  warehouse,  and  from 
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there  to  the  shipping  dock.  G£  does  this  at  Appliance  Park 
in  Louisville. 

A  somewhat  diiferent  approach  was  taken  by  Lincoln 
Electric  in  its  warehousing  operation.  In  this  plant,  an 
accumulating  conveyor  system  is  used  to  collect  truck  ship¬ 
ments.  A  slat  type  conveyor,  with  a  control  element  on  each 
slat,  runs  the  length  of  the  welding  machine  treii'ehousing 
area.  The  control  dial  on  the  pan  is  set  for  any  one  of 
seven  truck  accumulating  lines.  When  a  welder  weighing 
several  hundred  pounds  is  set  on  the  conveyor,  it  is  trans 
ported  to  the  shipping  area,  cross-shunted  to  the  proper 
accumulating  conveyor,  and  automatically  discharged  on  it. 

Now,  if  we  can  make  the  loads  coming  into  and  going  out 
of  the  warehouse  fluid  instead  of  static,  why  not  make  the 
entire  warehouse  so  that  storage  is  fluid?  Why  not  tilt  the 
.'loor  so  that  new  stock  goes  in  the  back,  flows  to  the  front, 
and  is  then  removed?  This  is  not  a  new  concept.  Harry 
Meserole  proposed  it  back  in  in  a  booklet  entitled 

"Streamlinod  VJholesale  Grocery  Warehousing” , 

While  it  is  impractical  to  literally  tilt  the  floor, 
stock  can  be  loaded  on  inclined  conveyors  so  that  it  flows 
from  ''■he  receiving  area  to  shipping  as  needed.  Each  individ¬ 
ual  rac'  or  conveyor  might  be  equipped  with  gates,  a  punched 
card  c  tape  containing  all  of  the  information  on  any  given 
c^dc-r  aetmte  these  gates,  and  the  correct  amount  of 

material  would  flow  to  the  conveyors  and  hence  to  accumulat¬ 
ing  points .  As  you  are  no  doubt  aware,  a  system  had  been 
developed  for  controlling  conveyors  by  means  of  tape,  so  that 
a  package  placed  at  ^ny  point  on  the  conveyor  is  automatical¬ 
ly  shtinted  to  the  correct  accumulating  station  at  the  end  of 
the  line.  In  addition  to  this  development,  many  independent 
groups  are  working  on  other  types  of  controls,  and  also  on 
designs  for  completely  autonatic  warehouses.  Ih.e  problem  is 
essentially  one  of  cost  Justification,  but  certainly  not  many 
years  will  go  by  before  we  have  numbers  of  such  warehouses  in 
operation. 

Great  improvements  can  be  made  with  palletizing  machines, 
large  packaging  equipment,  and  accumulating  conveyors  without 
going  to  cctsplete  automaticity  in  a  warehouse.  And  other 
equipment,  too,  is  rapidly  moving  into  warehousing  operations. 
A  very  intriguing  development  is  the  "operatorless”  tractor 
train  that  follows  low  frequency  radio  signals  in  a  wire  that 
is  strung  overhead,  buried  in  the  floor,  or  placed  along  a 
wall.  A  servomechemism  picks  up  the  signals  and  steers  the 
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tractor  along  the  path  of  the  wire.  If  the  wire  is  strung 
along  a  wall,  the  servo  is  given  a  permanent  deflection,  and 
will  keep  the  tractor  within  SA  "this  deflected  path. 

The  servo  also  picks  up  any  chariges  in  direction  of  the 
wire,  and  will  steer  the  tractor  around  a  comer  on  eua  arc 
so  that  the  trailers  behind  it  will  trail  properly;  the 
radius  of  this  arc  is  adjustable.  This  particular  tractor 
can  be  equipped  with  safety  devices  that  will  prevent  it 
from  running  into  other  tractor  trains,  will  Job  it  around 
oncoming  vehicles,  or  will  stop  it  automatically  at  any  sta¬ 
tion  along  its  route.  A  number  of  tractors  csua,  of  course, 
be  rvm  on  the  same  system. 

Other  types  of  automatic  controls  for  tractor  trains 
have  been  developed.  One  of  these  has  a  photocell  type  pick- 
lip  and  servo  control  that  follows  a  painted  vdiite  stripe  or 
tape  on  the  floor. 

Equipment  of  this  type  is  ideal  for  a  warehousing  set¬ 
up  or  freight  terminal  operation  that  changes  rapidly  in 
size  or  shape,  A  tow  chain  conveyor  might  be  impractical  for 
such  applications  because  of  the  time  and  money  required  to 
constantly  modify  it  to  fit  changing  conditions.  With  an 
automatic  system  such  as  described  above,  however,  the  wire 
or  taps  could  be  reeled  in,  cut  or  spliced,  and  re-routed 
along  another  path.  It  seems  to  me  that  the  possibilities 
of  these  automatic  vehicles  for  cargo  ship  and  barge  inload¬ 
ing  are  tremendous.  The  travel  paths  of  the  tractor  trains 
coxild  be  changed  hourly,  if  necessary, 

I  certainly  do  not  mean  to  imply  that  a  tow  chain  con¬ 
veyor  could  not  be  designed  with  a  similar  degree  of  auto- 
maticlty,  jt  could  be.  As  a  matter  of  fact,  I  have  a  copy 
of  a  letter  here  with  me  today  from  the  Chief  Estimating 
Engineer  of  one  of  the  large  conveyor  companies.  The  letter 
was  addressed  to  Modern  Materials  Handling,  and  is  dated 
February  2,  1953*  Not  only  does  this  letter  detail  one  -  hut 
several  -  methods  of  switching  trailers  from  live  to  dead 
storage  areas  and  back  again  using  tuned  oscillator  circuits. 
Thus,  the  same  degree  of  automaticity  can  given  to  a  tow 
chain  conveyor  as  to  a  power  and  free  conveyor  system. 

This  same  man  then  points  out  tb^it,  should  complete 
automatic  operation  be  vndesirable,  at  least  the  truck  mlgh'k. 
be  equipped  with  a  signalling  device  such  as  a  bell  that 
would  ring  ^en  a  trailer  destined  for  a  particular  station 
came  into  the  station  area.  It's  a  system  like  this  that  is 
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now  in  operation  at  the  Federal  Supply  Center  in  Seattle, 
and  there  are  no  doubt  others  scattered  around  the  country. 

What  can  we  do  with  these  systems?  We  cem  mechanize 
the  pile.  We  can  reduce  peak  labor  requirements  by  select¬ 
ing  in  two  hours  what's  needed  for  2k  —  and  similarly  re¬ 
duce  the  labor  required  for  stocking.  With  tape  controlled 
conveyors,  automatic  bins,  and  secondary  accianulation  of 
product  mix,  we  truly  have  a  "turn-key”  warehouse. 

Another  approach  that  can  be  taken  to  change  the  char¬ 
acter  of  a  warehouse  is  to  move  it  outdoors  —  to  store  in 
outdoor  yards.  A  suitable  building  for  storage  costs  a 
minimum  of  $4/cu.ft.  if  built  specifically  for  this  purpose, 
and  probably  on  the  average  of  $12  to  $llf/cu.ft.  Thus,  mov¬ 
ing  storage  out  into  yards  would  reduce  future  capital, 
expenditures  for  those  compemies  that  are  faced  with  expand¬ 
ing  both  manufacturing  and  storage  facilities  because  of 
increased  production. 

Many  parts,  materials,  and  finished  products  are  stored 
Indoors  today  8in?)ly  out  of  habit.  Indoors,  they  take  vcp 
'/aluable  space  in  buildings  that  might  otherwise  be  tised  for 
production.  They  force  nanageaent  to  invest  in  plant  addi¬ 
tions  that  might  otherwise  be  unnecessary.  They  add  to 
operating  costs  because  of  narrow  aisles,  cramped  working 
conditions ,  and  the  svpply  of  such  services  as  heat 
light.  They  are,  to  put  It  bluntJ.y,  a  nulscmce,  an  expense, 
arid  a  headache. 

There  are,  of  course,  always  reasons  »diy  outdoor  stor¬ 
age  is  Impractical:  (1)  the  material  or  product  would 
deteriorate  due  to  weather;  (2)  cold  weather  emd  snow  would 
make  winter  operations  difficult;  (3)  the  cost  of  suitable 
yard  handling  equipment  would  require  substantial  capital 
outlays;  (U)  the  yard  is  too  jar  away  from  the  plant. 

But  how  real  are  these  reasons?  Great  strides  have  been 
made  in  methods  of  protecting  products,  and  even  fibre  board 
containers  can  be  weatherproofed  with  plastic  sprays  or 
laminated  with  moisture  proof  outer  liners.  Not  all  yard 
equipment  is  costly  —  and  if  it  is,  it  can  be  leased  Instead 
of  purchased.  The  problems  of  cold,  snow,  and  long  travel 
distances  frequently  can  be  overcome  by  proper  planning  and 
handling  equipment. 
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Furthermore,  many  plants  --  particularly  the  never  ones 
have  large  yard  areas  into  which  they  can  expand  storage 
operations.  And  last  but  not  least,  equipment  manufacturers 
now  have  or  are  developing  the  specialized  tj^jes  of  handling 
devices  that  are  needed  for  outdoor  industrial  —  and  mili¬ 
tary  —  operations. 

The  straddle  carrier,  for  exan?>le  -  not  new,  but  the 
way  in  which  it  can  be  modified  and  u  .-d  i.’-  certainly  worthy 
of  re-examination.  For  transporting  ..tavy  loads  from  inside 
to  outside,  for  carrying  nsaterials  over  long  distances  at 
speeds  of  30  mph  or  more,  or  for  moving  hard -to- handle  awk¬ 
ward  shapes,  the  straddle  carrier  is  often  an  ideal  vehicle. 
It  can  put  entire  loads  of  palletized  materials  right  out¬ 
side  of  ycur  plant  door.  It  can  even  operate  within  the 
plant.  At  least  one  of  the  West  Coast  aircraft  congjanies 
IS  usirig  tnem  in  this  manner,  and  It  is  my  understanding  that 
a  special  unit  is  being  constructed  for  operation  in  the 
Calumet  District  Warehouse,  which  I  previously  mentioned. 

In  addition,  this  vehicle  can  be  xised  for  over -the-highway 
hauling  of  small  boats.  It  can  carry  large  unit  loads  of 
goods  direct  to  the  retailers’  front  door.  Several  of  the 
steel  companies  have  found  that  these  vebic.le8  are  excellent 
for  transporcing  ingots,  billets,  plate,  ex+rusions,  pipe, 
and  other  iten^  to  and  from  the  plant  to  remote  yard  loca¬ 
tions,  and  from  these  yards  to  shipping  areas.  If  the  need 
is  there,  eight -wheel  carriers  of  1CO,OCO  lbs.  or  more 
capacity  can  certainly  be  built. 

Today's  carriers,  too,  may  have  considerable  military 
potential.  They  might  be  used  for  yard  handling  or  over-the- 
road  transporat ion  of  multipue  pallet  loads  or  unit  sized 
containers  —  or  for  handling  of  aircraft  pods  —  or  even  for 
snip  uo  shore  transport.  If  necessary,  the  vehicles  might  be 
tractor  mounted  instead  of  wheel  mounted.  In  short,  gentle¬ 
men,  the  straddle  carrier  has  many  advantages,  and  may  be  but 
one  of  many  special  vehicles  that  will  be  developed  for 
handling  of  large  unit  loads,  containers,  or  shipping  pods  in 
the  yard  and  over  the  road. 

A  somewhat  different  type  of  outdoor  and  over-the-road 
vehicle  is  the  side  loader.  It,  too,  c-^in  pick  up  heavy  loads 
and  transport  them  at  fairly  high  speed  over  long  distances. 
Consider,  for  example,  a  t:ag-sized  pallet  some  20  or  25  ft. 
long,  with  a  roller  conveyor  bed.  With  a  simple  block  for 
containing  the  loads,  the  entire  unit  can  be  moved  to  an  air¬ 
field  or  freight  yard  by  tide  loader.  If  a  roller  or  wheel 
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conveyor  bed  were  mounted  in  the  carrier,  the  load  couAd  be 
trtuiEferred  from  the  pallet  to  the  carrier  with  considerable 
dispatch.  Again,  this  vehicle  can  take  many  forms,  includ¬ 
ing  one  with  center  motinted  masts  for  handling  guided 
missiles  or  one  for  both  outdoor  and  indoor  use.  A  proto¬ 
type  of  such  a  truck,  with  only  a  52  in.  width,  has  been 
built  and  is  being  tested.  Of  course,  this  vehicle  can  stack, 
whereas  the  stacking  possibilities  of  the  straddle  carrier  are 
somewhat  limited. 

Other  outdoor  equipments  that  are  getting  or  will  get  a 
new  look  include  cranes  and  fork  trucks  —  specifically  rough 
terrain  fork  trucks.  Here,  the  trend  seems  to  be  sway  from 
the  conventional  lift  truck  mast  and  toward  fork  lever  arms 
pivoted  either  on  "('he  side  or  the  back  of  the  vehicle.  Most 
of  these  models  have  four-wheel  drive  through  a  torque  con¬ 
verter  auid  geared  transmission.  Sense  --  as,  for  exaii5)le, 
the  6000  lb.  model  being  built  for  the  Canadian  Ptapwood 
Association  --  have  four-wheel  steer. 

Why  the  emphasis  on  side  or  back  mounting  of  the  lever- 
arms?  One  advantage  is  visibility.  Another,  and  perhaps  a 
much  more  important  one  is  the  range  of  attachments  that  ceui 
be  added  to  such  a  vehicle,  and  in  yard  operations,  flexibil¬ 
ity  in  equipment  often  is  all-important.  For  a  small  plant 
or  for  some  military  operations,  it  may  be  impossible  to  Jus¬ 
tify  Individual  equipment  for  each  operation.  \  single  unit 
that  can  stack,  be  used  for  car  spotting,  do  limited  con¬ 
struction  work,  emd  handle  bulk  materials  is  fairly  close  to 
reality  today.  Several  mo<Iels  now  available  can  be  equipped 
with  a  grab,  a  bucket,  or  a  logging  attachment.  The  bucket 
is  controlled  through  full  3^0  deg.  rotation  by  a  hydraulic 
motor.  The  vehicle  itself  has  fo\ir-wheel  drive,  foiir-^eel 
steer,  articvJ.ated  axles,  and  a  hydra\ilic  leveling  system 
that  keeps  the  truck  body  level  when  the  vehicle  is  operat¬ 
ing  on  a  slope. 

So  far  as  cranes  arc  concerned,  the  approach  is  toward 
smaller  capacity,  lower  cost  unixs.  More  wheel  mounted 
models  are  being  made  —  in  line  with  the  industrial  trend 
toward  paved  or  semi-surfaced  yard  areas.  Some  of  these 
cranes  even  look  different.  One  unique  design  has  an  extend¬ 
able,  couflterveighted  boom.  It  has  a  capacity  of  8000  lb.  at 
a  10  ft.  radius,  an  over-all  height  of  9  ft,,  and  will  travel 
under  fvill  load  at  15  nph.  Attachments  Include  hydraulic  out¬ 
riggers,  hydravilic  clamshell  and  orange  peel  buckets,  magnet 
front-movnted  winch,  load  carrying  platform,  bulldozer 
snow  plow. 
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You  can  also  do  a  lot  with  a  standard  crane.  A  fork 
attachment  now  is  being  built  for  one  crane.  The  shovel 
boom,  such  as  used  on  a  3A  I'd*  shovel,  is  retained,  as  is 
the  dipper  stick,  which  can  be  moved  back  and  forth.  The 
shovel  dipper  is  removed  from  the  front  end  of  the  dipper 
stick  and  a  set  of  "C-forks”  is  substituted  for  it.  An  ad¬ 
ditional  device  is  added  so  that  the  forks  can  be  revolved 
360  deg. 

My  purpose  in  describing  this  equipment  is  not  to  im¬ 
press  you  with  any  particular  models  —  many  other  types  are 
available  —  but  simply  to  indicate  the  extent  of  the  devel¬ 
opments  that  are  now  taking  place  and  to  show  you  the 
possibilities  tha-t  exist  for  lowering  cost  and  increasing 
plant  or  warehousing  by  moving  storage  out  into  the  open. 

The  objection  that  is  6j.ways  raised  to  outdoor  storage 
is  that  the  product  or  mater leLI  deteriorates  when  exposed 
to  weather.  As  I  previously  mentioned,  much  progress  tu.s 
been  made  with  laminated  fibreboard  containers  and  plastic 
coatings.  Several  industry  spokesmen  have  told  me  that,  in 
their  opinion,  the  packaging  indixstry  is  certain  to  make  lauoh 
wider  iise  of  foil  materials,  particularly  those  which  have 
been  laminated  to  various  forms  of  paper  and/or  plastic  films 
such  as  poiyethylerc.  These  foil  laminates  provide  both  a 
good  moisture  barrier  and  a  good  thermal  barrier.  In  the 
packaging  of  food  stuffs  and  many  types  of  military  equipment, 
these  are  twe  points  of  prime  concern.  Containers  of  this 
type  might  be  used  for  both  storage  and  shipment. 

This  brings  roe  to  another  point  that  I  feel  very 
strongly  about:  containerization.  The  signs  definitely  in¬ 
dicate  that  xmit  '’ontainers  of  one  type  or  another  will  be¬ 
come  the  accepted  accessory  for  shipment  within  a  very  few 
years.  Consider  Just  three  straws  in  the  wind:  the  Joint 
Air  Force -Army  program  of  containerization  for  overseas  ship¬ 
ment;  Piggy-back  and  Fishy-back  operations;  and  experiments 
by  both  shippers  and  the  railroads  with  container  cars. 

Currently,  the  Army  Transportation  Corps  in  cooperation 
wi the  Air  Force,  has  some  20,000  steel  containers  approxi¬ 
mately  6  X  6  X  ft.  that  are  being  used  experiroently  for 
overseas  shipment.  These  are  weatherproof,  have  a  door 
running  nearly  the  full  height  of  the  container,  and  can  be 
loaded  at  a  density  of  about  30  Ib/cu.ft.  to  a  total  capaci¬ 
ty  of  9000  lb. 
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Studies  that  led  to  this  program  are  quite  revealing. 
Static-tics  show  that  about  k2$  of  all  items  needed  in  the 
field  consist  of  small  boxes  that  are  subject  to  palletiza¬ 
tion  or  containerization.  In  addition,  another  of  the 
material  is  such  that  it  can  be  rolled  on  and  rolled  off  of 
ships.  This  immediately  promises  to  provide  a  significant 
reduction  in  loading  and  unloading  time. 

The  Army  is  finding  that  out  of  the  295  cu.ft.  of  space 
available  in  the  container  and  of  the  3^5  cu.ft.  of  space  it 
occupies  in  the  hold  of  the  ship,  only  222  cu.ft.  are  being 
utilized  due  to  voids  and  odd  sized  packages.  But  the  boxes 
need  not  be  packed  for  overseas  shipment,  so  there  is  a  sig¬ 
nificant  savings  to  begin  with.  Furthermore,  if  the 
materials  were  so  packed,  they  would  occupy  315  cu.ft.  of 
space,  and  this  figure  would  be  ballooned  out  by  15  percent 
when  the  boxes  were  stacked. 

So  the  amount  of  space  required  for  each  type  of  ship¬ 
ment  is  about  the  same.  But  containers  cem  be  loaded  at  a 
rate  of  from  SO  to  lOO/T/hr,  loose  packages  at  a  maximum  of 
25/T/hr.  When  you  figure  ship  demurrage  at  somewhere  around 
$750/day  on  foreign  ships  and  nearly  $2000/day  on  American 
ships,  you  begin  to  appreciate  the  savings  that  can  be  made. 

The  Army  does  not  plan  to  use  these  containers  for  do¬ 
mestic  shipment.  But  many  industrial  coQ^>anieB  are  using 
or  experimenting  with  various  commercial  containers  that  are 
available.  And  then  there  is  "Piggy-back”  and  its  sea-going 
counterpart  "Fishy-back” , 

As  you  know,  some  39  railroads  now  conduct  "Piggy-back" 
or  trailer  on  flat  car  operations.  Only  two  of  them,  how¬ 
ever  --  the  New  Haven  and  the  Pennsylvania  --  are  hauling 
other  than  their  own  trucks  in  any  quantity.  Most  of  the 
others  are  hauling  their  own  trailers,  which  is  a  little  bit 
like  taking  in  your  own  wash.  But  they  will  get  in,  I*m 
certain,  because  the  advantages  of  such  operations  for  long 
haul  transportation  are  fairly  obvious.  Here  are  Just  a  few 
of  them: 

(1)  Faster  transportation. 

(2)  Fewer  tractors.  There's  no  need  for  a  tractor 
for  each  trailer, 

(3)  Lower  license  fees,  A  trailer  in  service  between 
Chicago  and  New  York  no  longer  needs  plates  for 
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each  state  in  which  it  operates . 

(4)  Greater  flexibility  in  trailer  size  and  weight 
once  the  vehicle  does  not  travel  over  the  road 
in  states  imposing  severe  limitations. 

(5)  Less  wear  and  tear  on  equipment. 

The  Pennsylvania,  which  inaugurated  rail-trailer  opera¬ 
tions  just  a  few  months  ago  between  Chicago  and  New  York  has 
found  the  growth  in  business  fabulous.  I  do  not  know  what 
current  statistics  are,  but  the  week  of  September  7  the 
Pennsylvania  hauled  over  500  trailers  between  these  two 
cities.  My  information  is  that  such  service  soon  will  be  — 
or  perhaps  already  has  been  --  launched  between  Pittsburgh 
and  New  York,  and  that  tentative  agreements  have  been  reached 
to  bring  at  least  a  train-a-day  from  the  South  to  northern 
Metropolitan  areas. 

So  it  certainly  looks  as  though  rail-trailer  operations 
will  become  an  important  method  of  transportation  in  the 
near  future.  It  may  interest  you  to  know  that  over  the  past 
20  years  some  286  container  systems  have  been  proposed  in 
this  country,  and  that  none  of  them  became  commercially 
Important  because  they  did  not  have  the  inherent  service 
benefits  necessary  to  Interest  a  wide  segment  of  American 
business.  With  rail-trailer  systems  offering  the  flexibili¬ 
ty  of  door  to  door  tramsportation  and  high  speed  service, 
this  deterrent  has  been  overcome. 

Another  approach  to  "Piggy-back"  is  the  Mobil\'aa  sys¬ 
tem,  which  utilizes  a  sealed  container  17  x  3  x  8  ft.  without 
vh-'^els.  The  17-ft.  length  permits  loading  of  three  vans  on 
a  standard  railroad  flat  car  which  is  53  ft.,  6  in.  long. 

Two  units  can  be  transported  on  a  conventional  35-ft.  highway 
semi-trailer  and  one  on  a  city  delivery  flatbed  truck,  A 
heavy-duty  30,000  lb,  capacity  fork  lift  truck  or  a  large 
straddle  carrier  can  be  used  to  place  the  van  on  the  truck 
or  flatcar. 


Key  to  the  system  is  the  van’s  automatic  locking  device 
that  8ec\ires  the  unit.  The  releeise  mechanism  is  automatic 
too.  It  operates  when  the  forks  of  the  lift  truck  or  the 
clan^Js  of  the  straddle  carrier  engage  the  van  to  remove  it 
from  the  carrier. 


The  advanteige  of  this  system  over  conventional  rail- 
trailer  operations  is  that  the  vans  are  less  costly  than 
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trailers,  and  the  absence  of  taaden  vhetls  and  axles  reduces 
the  veieiht  by  several  thousand  pounds.  In  addition,  tiie  vans 
can  be  used  as  outdoor  storaj^e  containers  until  needed  in  the 
shop,  then  placed  on  a  dolly  and  iiauled  directly  to  point  of 
use. 


From  a  military  standpoint,  the  vajis  might  be  used  as 
portable  communications  centers,  portable  hospitals,  mobile 
machine  shops,  or  in  many  other  ways.  Their  possibilities 
for  portable  postal  stations  might  also  be  worthy  of  study. 

The  status  of  this  system  at  the  present  time  is  that 
Freuhauf  has  signed  a  contract  to  build  the  units,  and 
Clark  --  the  developer  --  has  offered  to  equip  rail  cars  with 
the  locking  device  at  cost. 

Of  course,  rail  movement  is  .,ot  the  only  method  of 
trsmsportation  that  can  be  employed  for  trailer  or  Mobilvan 
transport.  The  '’Fishy-back''  operation  recently  received 
impetus  when  the  McLeem  trucking  interests  announced  plans 
for  building  seven  special  vessels  for  trailer  t>*anspcrt 
service  up  and  down  the  east  ccost. 

Of  course,  Sea-Train  also  has  ICC  permission  to  operate 
along  the  coast,  and  while  the  cargo  now  consists  only  of 
freight  cars,  this  company  might  be  another  entry  in  the 
"Fishy- back”  business.  Incidentally,  it  may  interest  you  t'' 
know  why  Sea-Train  always  leaves  New  York  with  a  full  load. 

It  isn't  only  a  matter  of  cost.  Sea-Train  will  deliver  a 
rail  car  in  Savannah,  Georgia  on  the  morning  of  the  third 
day  after  leaving  New  York.  Ordinary  rail  ncvement  requires 
9  days. 

The  time  required  for  ordinary  rail  movement  frcan 
Chicago  to  New  York  is  l4  days.  A  rail  trailer  exprene  train 
makes  it  overnight.  These  figvures  sound  eJjjost  incredible, 
but  I  am  assured  on  reliable  authority  that  they  are  accurate. 
I'll  leave  the  inferences  up  to  you. 

Many  other  containers,  some  designed  to  function  with  a 
system  of  special  railroad  cars,  are  curi*ently  being  used  or 
developed.  Worthy  of  mention  is  the  collapsible  rubber  drum 
now  being  used  for  transportation  and  storage  of  bulk  and 
liquid  materials  such  as  carbon  black,  shellac,  and  similar 
hard-to-handle  materials.  These  come  in  500  and  25oo  gallon 
capacities,  and  ciin  be  loaded  on  barges  or  gondola  cars  for 
shipment  over  long  distances.  There  is  some  talk  about  tow¬ 
ing  filled  xmlts  behind  tugboats  on  inland  waters.  Again, 
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these  units  would  seem  to  have  some  military  potential , 

But  you  can  see  what  these  container  systems  are  leading 
to,  gentlemen;  we  are  going  to  "can"  many  of  our  products 
for  distribution  and  storage.  The  king-sized  container  for 
both  military  and  commercial  use  has  too  much  to  offer  for 
us  to  pass  it  by  --  not  the  least  of  which  is  mere  fluid, 
mobile,  and  lower  cost  distribution  and  storage. 

You  may  be  thinking  that  even  these  large  sized  con¬ 
tainers  must  be  handled  as  units,  and  therefore  do  not  rep¬ 
resent  the  ideal  solution  for  many  bulk  materials  —  and  I 
would  agree  with  you  heartily.  The  ideal  method  of  handling 
would  be  by  pipeline  or  overland  conveyor.  If  we  can  pump 
oil  thousands  of  miles,  there  is  no  reason  why  we  cannot 
fluidize  solids  aiid  do  the  same  thing  with  them  —  or  why  we 
caimot  transport  them  overlamd  by  belt  conveyor.  Although 
the  Riverlake  Project  still  is  bogged  down  in  the  Ohio 
Legislature,  its  backers  are  hopeful  that  next  year  it  will 
receive  recognition  as  a  common  carrier.  The  backers  of  this 
project,  as  you  probably  know,  plan  to  invest  more  that 
$200,000,000  in  the  construction  of  a  100-mile  belt  conveyor 
system  connecting  the  Great  Lakes  and  the  Ohio  River.  The 
two-way  system  will  be  used  to  transport  an  estimated  7  to  15 
million  tons  of  coal  annually  from  East  Liverpool  to  Cleve¬ 
land  via  Youngstown,  and  some  20  million  tons  of  iron  ore  in 
the  other  direction. 

But  while  this  project  is  currently  held  up,  consider¬ 
able  progress  is  being  made  on  another  tlmt  is  equally 
significant;  this  is  the  Pittsburgh  Consolidated  Coal  Com¬ 
pany's  108  mile  pipeline  for  coal.  It  is  expected  to  be 
ready  for  operation  by  the  end  of  I956,  and  will  deliver  ap¬ 
proximately  18  million  tons  of  coal  to  the  Eastlake  Station 
of  Cleveland  Electric  Illuminating  Company  in  greater 
Cleveland  from  Pitt-Consul's  preparation  plant  near  Cadiz. 
Ohio.  ' 


A  contract  for  the  delivery  of  the  coal  over  a  15-year 
period  was  signed  recently  by  the  two  firms.  The  coal,  to 
enter  the  line  crushed  and  mixed  with  water,  will  be  trans¬ 
ported  in  the  form  of  a  slun  .  It  will  be  propelled  by 
three  pumps  through  the  10-3/4  in.  line  at  the  rate  of  about 
three  to  four  miles  an  hour.  At  the  receiving  end  the  coal 
will  be  dewatered  by  the  custaoer,  Cleveland  Electric 
Illuminating, 
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Pitt-Consul  reached  its  decision  on  the  ccjtnmercializa- 
tion  of  a  coal-carrying  pipeline  system  only  after  accvamilat- 
ing  and  evaluating  data  from  its  experimental  pipeline 
project  which  was  operated  for  the  better  part  of  a  year. 

The  project  simulated  a  commercial  operation  both  as  to  equip 
ment  and  conditions  of  topography.  It  employed  a  12-3A-in» 
diameter  pipe  about  17,000-ft.  long  through  which  from  7000 
to  9000  tons  of  coal  were  moved  daily.  Fine  sizes  of  coal 
were  mixed  with  water  to  form  a  slurry  which  was  pumped 
through  the  pipeline  under  pressure. 

This  full-scale  demonstration  was  built  at  a  cost  of 
about  $550,000  by  Pitt-Consul‘8  Research  and  Development 
Division  which  has  been  making  studies  of  work  done  on  the 
movement  of  coal  by  pipelines  by  other  companies  here  and 
abroad  over  the  past  50  years. 

The  108-mile  pipeline  is  being  constructed  with  the  co¬ 
operation  of  the  two  railroads  serving  the  mine  and  the  one 
railroad  upon  which  the  utility  plant  is  located.  The  New 
York  Central  Railroad,  the  New  York,  Chicago  and  St.  Louis 
Railroad,  and  the  Pennsylvania  Railrosid  are  participating 
with  the  coal  con5)any.  These  railroads  are  in  a  position  to 
take  substantial  ownership  in  this  project  when  construction 
is  completed. 

So  here  is  the  ultimate  in  distr^-bution,  gentlemen:  no 
handling  at  all. 

There  is  only  one  missing  element  in  the  cycle  that  I 
have  tried  to  paint  for  you  today,  and  I  would  like  to  com¬ 
ment  on  that  briefly  before  closing  --  even  thoxiga  its  con¬ 
nection  with  materials  handling  may  be  somewhat  obscure. 

This  is  the  subject  of  communications  and  processing  of 
orders . 


With  new  electronic  processing  equipment  and  faster 
means  of  communications,  we  can  cut  our  lead  time  on  orders  . 
find  out  within  a  matter  of  seconds  what  our  inventories  are 
and  where  they  are  located  ...  and  keep  in  closer  contact 
with  field  offices,  branch  plants,  and  divisions.  Such  devel 
opments  as  closed  circuit  television  that  can  be  transmitted 
over  10  -  15  K3  standard  telephone  lines  instead  of  U  MC  co¬ 
axial  cables  —  reading  machines  that  can  actually  read  an 
order,  duplicate  any  number  of  copies  that  are  needed,  and 
transmit  the  data  by  wire  or  microwave  —  and  low  cost 
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electronic  computers  --  are  hound  to  reduce  much  of  the  hand¬ 
ling  and  rehandlirig  we  now  do. 

Let  me  sum  up  very  briefly,  gentlemen.  The  developments 
that  I  have  touched  upon  today  —  and  many,  many  others  such 
as  new  narrow  aisle  stackers,  railroad  cars  with  overhead 
doors  along  the  side  so  that  the  entire  side  of  the  car  can 
be  opened  up,  palletless  handling,  electronic  classification 
yards  for  freignt,  the  use  of  the  airplane  for  mass  trans¬ 
port  —  all  point  to  one  fact:  that  within  the  next  few 
years  there  will  be  a  revolution  in.  military  and  industrial 
distribution.  The  only  thing  that  could  prevent  it  would  bo 
that  we  did  not  foresee  the  need  for  new  techniques  and 
equipment.  I  have  a  friend  who  had  a  friend  named  Scudney 
who  sells  books  in  Maine.  This  man  was  fabulously  successful. 
He  seemed  to  have  an  answer  for  every  objection  t'aat  a  pro¬ 
spective  customer  covild  raise.  My  friend  was  fascinated  by 
his  approach  and  said  to  Scudney  one  day:  "Scudney,  is  there 
anything  that  a  prospect  can  say  to  you  that  you  don't  have 
an  answer  for?  Is  there  any  way  to  stop  you  cold?" 

Scudney  replied:  "Just  one  thing.  He  can  say,  "I  can't 

see" . 


There's  no  danger  of  "not  seeing"  in  the  materials  hand¬ 
ling  and  packaging  field.  Becaiase  of  men  like  you,  who  can 
not  only  see  but  anticipate  our  needs,  1  have  no  qualms  about 
our  rate  of  progress.  I  am  certain  that  it  will  be  not  only 
fast  --  but  breathtaking. 
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Automatic  Packaging  oi  Military  Sv^lies 
Mr.  Roger  Putnana 

President,  Package  Machinery  Ccwjpany 


I  don't  think  you  need  the  story  I  was  going  to  begin 
with,  but  I  will  tell  you  anyhow  about  the  man  who  settled 
cut  on  an  Omaha  farm.  It  wasn't  really  a  farm.  It  was  some 
wild  land  he  was  trying  to  make  into  a  farm  and  he  found  that 
it  was  more  work  clearing  it  than  he  had  thought.  He  just 
couldn't  do  it  alone.  He  needed  some  kind  oi  help.  He 
heaixi  of  a  farmer  down  the  road  who  had  a  mule  he  thought  he 
could  buy  and  he  thought  it  was  just  the  help  he  needed.  He 
went  down  to  talk  to  the  farmer  about  the  mule  and  the  farmer 
said,  why,  sure,  it  was  a  waiderful  mule,  just  what  he  wanted, 
quiet,  gentle,  obedient,  never  had  to  bo  harsh  with  her,  just 
had  to  talk  to  her  a  little  and  she'd  do  anything  you  want. 

The  man  said,  "Let's  see  the  mule.  Let's  see  how  this 
happens."  So  the  mule  was  up  there  and  the  farmer  whispered 
in  her  ear,  "Now,  honey,  show  this  man  what  you  can  do.  You 
know,  honey,  stay  perfectly  still,  not  wiggle  an  ear  or 
muscle,"  Now,  he  %rtiispered  again,  "Now,  honey,  I  told  him 
how  gentle  you  were  and  how  nice  to  do  something,"  So  he 
picked  up  a  log  of  wood  that  was  there  and  hit  her  over  her 
head  and  the  other  man  said,  "I  thou^t  you  didn't  have  to  do 
anything  but  talk  to  her,"  The  farmer  said,  "You  don't  but 
first  you  have  to  get  her  attention," 

(Lau^ter.) 

So,  having  got  your  attention,  I  can  go  on  from  there. 

Now,  there  is  nobody  that  cem  be  actually  an  expert  in 
package  machinery,  I  think  maybe  one  of  the  editors  of  our 
papers  might  do  as  good  a  job  as  Mr,  Laughner  did  about 
materials  handling  but  I  don't  pretend  to  be  able  to,  I  have, 
as  Mr,  Postweiler  told  you,  made  my  living  out  of  packaging 
machinezy  most  of  the  time  since  I  got  out  of  the  Navy  in 
World  War  I,  which  was  almost  37  years  ago, 

I  was  one  of  the  organizers  of  the  Package  Machinery 
Institute  way  back  when,  but  I  am  not  an  officer  of  that  now. 

I  am  just  p'^rhaps  one  of  the  elder  statesmen.  Perhaps  that 
is  why  they  picked  me  out  to  come  down  here  to  talk  to  you, 
but  I  believe  it  is  on  their  account  tiiat  I  am  here. 

Now,  it  is  probably  hard  for  uiyone  outside  of  the  packag¬ 
ing  industry  to  have  any  idea  how  broad  it  really-  is.  The 
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Pa-cicaging  Machine  Manufacturers  Institute  has  about  70 
dilferent  members  ana  yet  practically  no  one  of  those  members 
has  more  than  about  lour  or  five  competitors.  It  is  that 
wo ‘re  all  a  bunch  of  specialists  and  yet  there  are  some  70- 
odd  mambers  of  the  Institute. 

I  have  here  and  I  hope  that  some  of  you  nave  them  — 
they  are  certainly  availaole  —  the  official  airectoiy  of  the 
Packaging  Macninery  Manufacturers  Institute.  It  nas  about 
k50  dillerent  classilications  of  t3^es  of  machines  that  are 
made  by  the  industry.  They  go  all  the  way  from  "hanaful 
filling"  near  the  A  end  of  the  alphabet  aown  to  "wrapping, 
tight"  close  to  the  Z  end  of  the  alphabet,  and  they  cover  in 
the  large  section  here  every  sort  of  kind  ol  machineiy  from 
handling  bags  and  bottles  and  boxes  to  cans  and  capsules  and 
cartons  ana  cases,  and  many  ether  tJungs  in  between.  It  is 
possible  that  some  machines  are  handled  twice  as  "bottle 
labeler"  and  "labler  for  bottles"  but  I  counted  over  250 
different  kinds  of  machinery  listed  as  made  by  the  packaging 
machinery  manufacturers. 

I  am  sure  a  lot  of  you  do  have  this  book.  I  hope  you 
do  and  it  will  help  you  find  your  way  around  and  know  wnom 
to  ask  for  tor  inforaation  about  machinery.  And,  of  course, 
tne  packaging  machinery  manufacturers  have  an  office  in  New 
York,  the  Institute  has,  and  they  always  will  be  ready  to 
help  any  of  you  and  tell  you  who  does  make  the  kind  of 
machinery  you  want  if  it  is  made  at  all  or  who  comes  nearest 
to  it,  and  I  am  not  going  to  t-ake  the  time  here  to  be  a 
catalog  lor  you  ol  the  different  kinds  of  maef^inery  made, 
Sttifice  it  to  say  ii  it  is  the  kind  of  machiiieiy  ^ou  can  use 
it  saves  an  awful  lot  of  money.  And  I  will  leave  it  at  that 
except  that  I  will  allude  to  it  ix'om  time  to  time  during  this 
talk. 


But  I  want,  as  Mr ,  Laughner  did,  to  look  at  the  forest 
rather  than  the  trees.  The  catalog  with  the  trees  you  can 
all  have  and,  as  I  saia,  they  run  from  —  the  whole  gamut  — 
irom  semi-automatic  machineiy  where  you  do  the  more  aifficult 
parts  or  touch  the  easier  parts  by  hand  ana  difficult  parts 
by  machine  to  high-speed  never-stop  machines  that  will  form 
cartons,  fill  them  wjth  sugar  or  flour  at  something  like  300 
or  UOO  a  minute  and  every  other  sort  of  package  in-between  at 
varying  kinds  of  speeds. 

We  can  lit  into  most  of  w.iat  you  —  not  necessarily  what 
you  do  want  but  perhaps  idiat  you  thir.k  you  ought  to. 
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I  also  have  a  little  knowledge  ox  military  packaging  irom 
the  back  end  because,  in  addition  to  starting  off  in  research 
and  aevelopment  in  the  Ainphibious  Forces,  I  ended  up  with  a 
system  on  Admiral  Kirk's  staff,  who  was  handling  our  naval 
lorces  xn  the  Uormandy  invasion,  and  I  spent  a  good  deal  of 
time  in  our  naval  bases  along  the  south  coast  that  were  being 
so  ably  run  by  Admiral  Welch,  the  support  bases  for  all  the 
landing  craft, 

I  saw  a  good  deal  of  the  handling  of  spare  parts  and 
problems  to  do  with  this,  I  aave  eaten  K  rations  ana  C  rations 
and,  of  course,  when  I  was  in  England  —  any  of  you  who  were 
with  the  Na\'y  in  that  part  of  the  worla  know  what  I  mean  when 
I  say  i  spent  as  many  nights  as  I  could  wnen  I  was  traveling 
around  to  somehow  see  if  I  could  possibly  spend  a  night  at 
our  Naval  Depot  in  Exeter,  If  you  don't  know  what  the  reason 
was,  that  was  the  only  place  in  England  where  you  could  get 
cold  American  beer  and  you  could  get  it  there  and  they  were 
•very  liberal  with  it,  to  visiting  officers.  Exeter  was  a  \ery 
pleasant  place  to  stop  at. 

The  Naval  Supply  Corps  did  very  well  for  the  rest  oi  the 
Navy  when  they  came  by  and  even  let  some  of  the  other  armed 
services  stop  there  too.  But  I  got  some  little  idea  of  how 
the  supply  services  really  worked  when  you  are  away  from  heme 
too,  I  mean,  for  instance,  in  our  own  rather  small  jadlitary 
establishment,  we  didn't  have  a  great  many  people  but  did 
need  some  things  and  the  know-how  to  get  tnem  and  get  than 
well. 


Wt  had  a  first-class  storekeeper  we  promoted  to  chief 
because  we  discovered  —  I  am  sure  we  were  right  —  he  was 
the  oesb  thief  in  tinifonn.  An  example  of  how  he  worked  when 
we  moved  down  to  Plymouth  a  month  before  the  invasion  started: 
We  found  ourselves  not  far  away  from  a  tiUartermaster  establish¬ 
ment  and  this  chief  storekeeper  of  ours  noticed  they  didn't 
have  too  many  guards  in  the  Quartermaster  establishment.  He 
wasn't  going  to  go  and  sneak  in  behina  the  guards  when  the 
guards  weren*  t  looking.  He  went  down  to  the  cesnmanding 
officer,  a  poor^  harassed  major,  of  this  Quartermaster  Supply- 
Depot,  ana  said  he  noticed  an  awfully  few  guards  and  the  major 
agreed  and  this  mar,  wanted  to  lend  him  saae  of  our  people  for 
guard  duty.  (Lau^tar.)  We  seemed  to  acqxjire  a  lot  of  the 
Quartermas-ter  supplier,  anyhow,  somehow  or  other, 

I  was  off  from  (ioaha  Beach  after  D-plus-four,  I  don't 
want  to  tiy  to  have  you  thlhk  of  me  as  apybedy  that  wac  out 
there  braving  the  b’-^’ijets,  I  was  just  sitting  on  the  flagship 
in  a  granJEtaixi  sej  ut  after  D-plus-fcur  anyway  I  was  sure 
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a  lot  on  Omaha  Beach  ana  I  saw  a  300a  deal  of  what  happens 
to  militaiy  stoi'es  iu  that  kind  of  operation. 

Again,  I  don't  qualify  as  an  expert  and  I  certainly 
shouldn't  talk  to  any  of  you  as  an  expert  on  milit-aiy  packag¬ 
ing  but  I  delinitely  am  not,  but  like  any  other  proper 
American  who  served  in  the  war  I  came  back  full  of  admira¬ 
tion  lor  the  broad  planning  that  was  done  and  full  of 
admiration  jor  the  individual  Americans  yho  actusl]ly  did  it 
and  full  01  gripes  about  the  little  tnings  that  we  all  saw. 

We  all  came  back  very  good  Monday  morning  quarterbacks  that 
knew  how  we  would  have  done  the  job  a  great  deal  better,  at 
least  in  the  little  things, 

T  think  all  Americans  who  served  in  any  ccmvbat  area  came 
back  ^.ith  that  same  leeling  01  general  admiration  and 
individual  gripes. 

Now,  having  waved  tnis  black  book  at  you  that  I  aid,  1 
don't  think  I  have  to  tell  any  of  you  th>.  advantages  of  using 
automatic  machinery  in  packaging.  As  a  ousinessman  I  know 
that  business  has  to  use  such  machines  to  survive  and  as  a 
former  govennaant  amplcyee  I  know  what  it  is  to  have  budgets 
to  work  under  and  how  very  important  it  is  to  save  money  in 
any  government  establishment,  oecause  what  yoia'  budget  is 
fixed  at  and  what  you  can  save  is  what  you  can  get  something 
else  with,  arhi  that  comes  down  as  a  very  vital  tning  lor  the 
survival  or  increase  and  proper  functioning  of  tne  things 
that  yo\’  have  to  do. 

It  may  be  necessary  in  wartime  to  save  this  labor  just 
to  exist  at  all  oecause  it  isn't  money  that  we're  talking 
about  saving.  It  is  scarce  labor  ana  often  scarce  material, 
and  I  a®  sure  I  don't  have  to  tell  you  the  need  of  using 
automatic  machinery  if  it  is  possible  in  the  packaging 
operation,  not  so  much  that  you  do  but  order  it  done  in  the 
specification  in  which  you  order  material  to  cone  to  you. 

iSven  more  fundamentally  we  know  in  wartime  there  is  a 
limit  all  the  way  through  to  the  manpower  and  the  materials 
available  and  you  must  take  advantage  of  every  possible 
mechanical  means  of  s>aving  that  manpower  ana  those  materials. 
After  all,  what  we're  planning  for,  all  of  us,  is  a  possible 
war.  That  is  why  we  are  all  here,  CJod  forbid  it  should 
happen  but  if  we  knew  for  certain  such  a  tlung  never  would 
happen  we  would  not  one  of  us  be  here.  Even  if  today's  needs 
don't  warrant  aut<;matic  packaging  wartime  needs  will  and, 
therefore,  it  seems  to  me  vital  to  design  packages  now  so 
ttwy  can  be  handled  automatically  when  the  pinch  comes  when 
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we  need  it.  But  when  war  arrives  it  is  too  ]/-we  then  to  start 
designing  special  machines.  It  talces  too  long  p  .d,  believe 
me,  frcm  having  been  on  the  other  end,  packaging  machines 
are  way  down  the  list  of  priorities  when  it  cones  to  getting 
steel  or  much  more  scarce  engineering  manpower. 

Now,  you  wouldn*t  be  here  if  you  dldnH  feel  the  same 
way  I  do  ^out  all  this,  so  perhaps  I  shouldn't  labor  the 
point,  but  it  is  essential  that  military  packaging  which  will 
run  into  any  large  volume  should  be  adapted  to  existing  machinery 
or  even  now,  in  peacetime,  machinery  should  be  developed  if 
it  is  not  available. 

It  may  help  a  little  on  this  to  see  one  of  the  fundamental 
differences  between  civilian  and  militaxy  packaging.  I  am 
not  talking  primarily  about  big  things  like  reirigerators. 

Tou  may  not  in  wartime  need  to  procure  them  in  enough  quanti¬ 
ties  so  that  th^  will  have  to  find  an  automatic  way  of  being 
packaged  as  Mr.  Laug^mer  said,  but  I  am  thlftking  of  the  much 
jcialler  units  that  aro  used  in  really  largo  q:aan titles.  That 
is  where  I  cm  thinklag  of  automatic  machinery,  the  kind  of 
things  that  you  want  to  have  done  at  a  hixndr^  a  minute  or 
more. 


Nov,  I  don't  think  that  the  difference  between  the 
civilian  packagers'  need  and  the  military  packagers'  needs  are 
quite  as  g2‘eat  as  most  people  think.  The  civilian  packager 
is,  if  possible,  more  interested  in  having  his  package  arrive 
at  its  destination  with  its  contents  perfect  than  is  the 
oiilitary»  Ihe  civilian  packager  is  vtp  against  cosipetitiOQ 
for  the  user's  preference.  If  your  wife  finds  that  the 
crackers  from  Manufacturer  A,  arrive  crisper  than  those  of 
Manufactorer  B  she  keeps  on  buying  A' s  crackers  and  B  goes 
out  of  business.  B's  crackers  may  still  be  perrectly  usable 
but  if  they  are  not  better  than  A*8  he  is  out. 

Now,  for  you  in  the  milltaiy,  however,  the  only  thing 
that  i£  essential  is  that  the  package  arrive  properly  service- 
aile.  They  don't  necessarily  have  to  be  A-1  perfect.  If  I 
an  eating  K  rations  I  don't  aliraqrs  espect  the  crackers  in  them 
tc  be  as  perfect  as  I  used  to  get  them  at  home,  I  may  even 
be  thankful  if  they  are  not  moldy.  I  grant  you  the  better 
they  are  the  better  for  ay  morale,  but  I  an  not  going  to 
starve  if  the  crackers  are  edible  and  I  am  not  going  to  uasert 
to  the  enemy  because  his  crackers  are  cri^r. 

Good  Bilitazy  packaging  ie  essential,  however,  because 
the  crackers  aaist  be  serviceable  and  I  underline  that  word  "Mast** 
with  all  the  power  at  my  oonnand.  Military  packaging  must  get 
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the  -product  at  the  point  of  use  in  usable  form  or  every  bit 
of  t.  scarce  procurement,  scarce  transportation  and  scarce 
time  in  war  was  wasted  in  getting  it  there.  So  it  must  be 
serviceable  but  it  doesn’t  have  to  have  the  competition  of 
A-1  perfection  that  the  civilian  man  is  up  against  every  day 
of  his  life. 

There  is,  nevert^isless,  lots  in  eoffinior.  .between  civilian 
ajid  military  packaging.  Civilian  packaging  aims  at  perfection 
through  a  shorter  period  of  more  careful  nanoling.  Military 
packaging  must  exceed  in  serviceability  over  a  much  longer 
period  with  much  more  difficult  handling.  But  don’t  short¬ 
change  the  civilian,  nevertheless,  in  your  estimation.  He 
wants  good  packaging  too  and  it  is  for  him  that  the  present 
packaging  machines  are  built.  They  must  be  because  he  is  the 
only  one  who  is  really  willing  to  pay  for  them  in  a  quantity 
enough  to  make  the  development  of  tnem  worth-while. 

Now,  you  who  na  /-a  to  oo  with  military  proc'urement,  I 
know,  nave  similar  iusas  of  what  it  costs  to  develop  special 
machinery  and  I  thin’''  ’^u  also  nave  some  idea  of  how  long  it 
takes.  None  of  \  3  machinery  business  can  afiord  to 

develop  special  n.  .  es  xinless  enough  of  them  are  going  to 
be  built  so  our  fa^vories  can  make  a  profit.  VJe  don’t  make 
a  profit  in  our  engineering  department.  We  make  a  profit 
ir.  our  factories  and  we  must  put  our  designers,  our  engineers, 
etc.,  to  work  on  things  tnat  will  Keep  our  factories  busy. 

There  is  practically  no  figure  at  which  any  of  us  really 
enjoys  making  a  special  machine.  If  you  wanted  one  of  our 
best  designers  in  my  own  company  to  ao  a  job  for  you  and 
offered  us  twice  what  we  pay  him  we  wouldn’t  even  listen  to 
you.  The  overhead  and  the  supervision  would  eat  all  that  up 
and  our  shop  would  be  empty  next  year  because  he  had  not  been 
designing  things  for  tnat.  If  you  will  pay  us  four  times  >diat 
we  pay  him,  it  still  wouldn’t  be  worih-wtiile  for  us.  We  need 
to  keep  him  designing  those  things  that  are  going  to  keep  o*ar 
whole  business  operating,  employing  our  machinists,  our 
assemblers  and  our  testers.  I  don’t  mean  from  this  that  the 
industry  is  stuily.  At  least,  I  don’t  mean  to  infer  that 
we’re  not  anxious  to  help  but  I  am  trying  to  point  out  to 
you  what  it  costs  ^ne  macninery  manufacturer  in  loss  of 
civilian  woiic,  in  loss  of  livelihood,  whenever  our  designing 
abilities  are  sidetracked  fx^xa  those  things  that  will  give 
oiir  factories  work. 

When  that  is  all  over  and  above  thu  ordinary  cost  of 
making  something  special,  the  experimentings,  the  testing, 
the  going  through  a  prctotype  —  that  is  an  additional  part 
of  the  cost  over  ano  anove  the  cost  01  tying  up  the  engineers 
that  I  spoke  of. 
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I  really  believe  it  is  harder  and  just  as  costly  and 
time-constiming  to  try  to  make  serious  alterations  in 
packaging  machinery  as  it  is  tonako  serious  alterations  in 
military  specifications  and  I  don't  think  that  is  easy  either. 

Now,  I  will  come  back  to  both  these  subjects  a  little 
later  but  I  have  one  other  that  I  want  to  give  you  and  I  know 
it  will  be  received  without  too  much  enthusiasm  by  some  of 
you,  so  I’ll  tell  you  what  I  am  going  to  do  when  I  get  through, 
when  I  have  provoked  you  enough.  Just  save  your  wrath  until 
tomorrow  because  I  premise  to  come  back  and  1  will  be  in 
Bill  Bronander's  session  in  Room  ub29  tomorrow  morning  and  you 
can  cone  back  with  all  the  bullets  and  eggs  or  whatever  you 
want  and  I  will  be  there.  So  if  I  provoke  you  now,  you  can 
have  a  crack  at  me  tomorrow. 

Now,  I  want  to  point  out  to  you  the  need  for  protection 
in  tne  individual  packages  depends  tremendously  on  the  care 
with  *<hich  that  package  is  transported  and  stored,  I  wish 
I»d  been  hare  yesterday  to  hnv©  heard  the  talks  about  tmit 
containers  and  Mr,  Laugrmer  touched  on  them  just  now  because 
it  is  just  in  line  with  the  kind  of  thing  I  am  talking  about 
now,  so  if  I  repeat  a  little  bit  or  if  ray  fire  nas  been  dbaken 
away  from  me,  forgive  me  but  I  won't  be  long  at  it, 

m  other  words,  there  is  a  third  variable  in  the  product. 
There  is  the  need  for  protection  up  to  the  point  of  use. 

There  is  the  need  for  packing  automatically  but  there  is  a 
thiid  need  and  that  is  for  getting  the  article  to  the  point 
of  use  intact.  It  may  well  be  cheaper  in  some  cases  to  spend 
more  money  on  care  and  handling  and  possibly  even  warehousing 
at  the  point  of  use  than  it  is  to  take  that  same  care  in 
protecting  each  individual  package  and  that  I  understand  you 
have  touched  on  and  I  am  delighted  you  have. 

Of  course,  I  know  I  am  treading  on  dangerous  ground  on 
this  subject,  but  I  h^pen  to  be  a  little  in  touch  with  it 
both  ways.  My  casspauy  has  been  making  some  substantial  units 
for  the  Navy  and  the  orders  for  the  units  are  always  accompanied 
by  a  large  number  of  units  for  spares.  These  spare  parts,  I 
don’t  have  to  tell  you,  have  packaging  specifications  on  them 
that  eftea  entail  more  cost  in  packaging  thai  they  do  in  making 
the  product,  so  much  so  that  we  don't  atteit?)t  to  do  it  our¬ 
selves,  We  get  a  contract  packager  to  ao  it  and  he  charges  us 
plenty  and  we  charge  the  Navy  accordingly. 

Now,  as  I  told  you  in  the  begizining,  I  tiave  been  on  some 
invasion  beaches  and  I  know  what  happens  to  spare  parts  unless 
there  is  a  storekeeper  to  take  care  of  them  and  if  h.cre  is  a 
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storekeeper  peihaps  he  can  have  a  Qiionset  hut  for  his  stores 
or  some  little  snelter.  If  it  is  for  shipboard  use,  as  the 
stores  I  am  talking  about  nov  are,  then  it  is  generally 
possiole  to  store  things  aboard  shipboaid  just  as  warm  and 
as  snug  and  dry  as  it  is  in  most  warehouses  on  land,  and, 
really,  par'-s  don't  have  to  oe  any  better  protected  than,  for 
instance,  our  automobile  parts  v?hich  are  going  to  be  used  on 
land  and  they  must  get  to  their  user  in  satisfactory  condition 
too.  They  are  packaged,  to  be  sure,  but  much  more  simply  than 
the  Navy  asks  their  parts  to  be  packaged.  They  are  kept  in 
dry  warehouses  but  I  don't  think  any  drier  trian  most  naval 
ships  I  have  been  on,  and  I  h<-.ve  been  on  various  ones  at 
different  times. 

In  fact,  wnen  I  decided  which  service  I  would  go  in  in 
World  War  I,  I  picked  the  Navj'-  because  that  is  the  service 
in  which  you  keep  dry. 

Now,  I  am  certainly  out  of  order  to  try  to  lecture  you 
on  military  specifications  but  I  don’t  think  they  are  much 
different  than  ary  other  governmental  regulation,  I  have 
ne\’er  had  anytliing  to  ao  with  preparing  military  specifica¬ 
tions  nut  I  have  haa  a  lot  to  ao  with  preparing  other  govern¬ 
ment  regulations  ana  the  lawyer  is  hired,  or  probably  several 
of  them,  to  think  of  every  possible  contingency  when  he  draws 
up  an  agreement  or  goverr^oent  specification,  and  he  puts  in 
so  mary  words  that  frequently  they  aren't  unders'cood,  and  a 
government  ^ecification  is  the  same  kind  of  thing. 

We  have  to  think  up  every  possible  contingency  ana  try 
to  make  sure  we  protect  against  it.  This  is  natural,  but  it 
can  be  very,  very  costly  if  it  prevents  our  doing  thurgs  in 
an  automatic  way  tney  arv^j  done  in  civilian  life.  We  don't 
try  to  put  the  same  package  around  our  boys  when  they  are 
going  to  the  tropics  as  we  do  wnen  they  are  going  to  tne 
Arctic,  We  don't  make  thon  wear  the  same  uniforms  in  win.:rr 
as  we  do  in  sijmmer  and  it  is  possible  we're  trying  to  make 
specifications  like  aii  all  purpose  uniform  that  is  as  good 
in  the  tropics  as  it  is  up  in  Thule, 

I  truly  believe  that  militciry  specifications  need  a  new 
look.  Just  as  I  truly  believe  that  we  in  the  packaging 
industry  mirst  look  with  you  at  what  you  need  so  as  to  come 
as  close  to  it  as  we  possibly  can  within  the  limits  of  our 
ability. 


So,  now  J’laving  made  these  critical  remarks,  I  want  to 
cone  to  a  very  concrete  suggestion,  I  would  like  very  much 
to  suggest  that  you  as  military  padiagers  and  we  as  packag¬ 
ing  machinery  men  try  to  find  the  comproaise  between  us, 
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That  is  a  very  good  Ajoertcan  way  of  solving  problems.  We 
can  never  all  have  all  our  own  way  all  the  time,  whether  it 
be  in  government  or  whether  it  be  at  home.  We  have  progressed 
as  a  nation  to  the  position  that  we  have  in  the  world  because 
we  are  acle  to  see  the  essentials  ana  because  we  have  always 
been  willing  to  con^rocaise  on  the  least  essential  paz'ts. 

The  pacicaging  jaachinery  industry  wants  to  help  you  to 
cut  costs.  We  want  to  help  you  because,  after  all,  we  pay 
taxes  too,  but  more  than  that,  we*re  Americans  ourselves  and 
we  want  our  country  strong  in  case  of  war  just  as  much  as 
anybody  else  does  ana  you  are  Just  as  interested  in  cutting 
costs  as  we  possibly  could  be  to  have  you  ana  you  are  just  as 
interested  in  having  the  country  strong  as  we  could  possibly 
be,  so  I  say  let's  see  how  we  can  work  together  to  make  our 
machines  ao  good  jobs  for  you. 

My  suggestion  is  that  if  the  armed  services,  all  of  them 
jointly  ana  I  moan  all  of  them  jointly  —  would  appoint  a 
central  packaging  committee  to  look  into  the  posaLoility  of 
machine  use  ana  tho  possibility  oi  modtlying  specifications, 

I  kno  that  the  packaging  machinery  manufacturers  and  the 
Institute  would  be  delighted  to  appoint  a  committee  to  woik 
with  it, 

I  nave  every  reason  to  believe  that  the  makers  of 
materials,  the  flexible  Packaging  Institute,  would  be  delighted 
to  appoint  a  similar  conmittee. 

Now,  these  three  committees,  working  together,  I  personaljy 
believe,  could  do  a  tremendous  amount  of  good  for  our  country. 
Work  such  as  theirs  is  not  going  to  come  easy,  however.  The 
machinery  manufacturer,  as  I  hare  already  pointed  out,  will 
find  it  costly  to  make  changes  and,  therefore,  Deing  American 
businessmen,  they  will  be  reluctant, 

I  am  sure  that  t^e  Committee  you  appoint  and  the  people 
you  represent  will  be  reluctant  to  change  the  specifications 
that  you  have  worked,  mapy  of  you,  very,  very  hard  to  produce 
but  it  could  txim  out  the  savings  will  be  worth  the  risks 
involvea.  At  least  I  note  the  kind  of  coramittee  we  all  would 
appoint  would  come  together  with  an  open  mind  because  we're 
all  searching  for  the  same  goal,  tbat  treasure  nidden  In  the 
pile  we're  searching  tlirough  would  be  a  treasure  to  all  of  us 
and  we  wuld  all  be  equally  anxif  to  find  it. 

Certainly  such  committees  working  together  will  accomplish 
another  good.  Perhaps  we're  each  inclined  to  be  a  little 
suspicious  of  the  other  at  the  moment  ana  I  am  sure  I  haven't 
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said  anything  to  make  you  unsuspicious  of  me,  I  have  been 
quite  critical,  so  you  have  a  right  to  be  suspicious  of  me 
because  I  have  already  said  saae  things  but  I  know  and  you 
know  frcan  things  I  have  said  I  am  skeptical  about  some  of 
your  military  specifications.  I  thought  they  were  tighter 
than  they  need  to  be  and  I  su^ect  many  of  you  think  of  us 
in  the  machinery  business  the  way  the  public  felt  about 
Henry  Foru  some  25  years  ago  when  he  said  they  could  have 
any  color  they  wanted  as  long  as  it  was  black.  But,  by 
getting  together,  sitting  around  a  table,  getting  to  know 
one  anoiher,  I  think  we  will  lose  that  suspicion  that  is 
almost  inevitable  that  we  now  have. 

When  you  lose  your  suspicion  of  another  person  you  find 
it  quite  easy  to  work  together  and  I  believe  there  is  enough 
in  there  to  make  it  worth-while. 

In  conclusion,  therefore,  let  me  say  this;  I  think  the 
time  has  cane  wnen  we  need  an  organized  cooperative  effort, 
£ach  one  of  you  individuals,  I  am  sure,  has  talked  to  certain 
machinery  manufacturvsrs  individually,  out  I  think  we  now  need 
an  organized  effort  to  recognize  committees  of  both  groups 
that  will  have  power  —  if  not  to  make  decisions,  ti.en  to  at 
least  make  recommendations  to  the  top  personnel  tha-  would 
have  real  weight. 

I  think  tnat  is  a  most  valuable  idea  but  I  would  also 
like  to  point  out  that  packaging  alone  is  not  the  answer  to 
survival, 

Wai'ehousing  at  home,  shipping  euid  care  at  tie  point  of 
use  are  important  varxablos  in  the  whole  pxogram  in  getting 
things  where  they  are  wanted  in  proper  condition.  There  may 
be  times  or  cases  wi-iere  care  in  transp Ci  tation  will  more  than 
warrant  its  expense  by  the  savings  in  the  package,  I  know 
I  speak  for  the  Packaging  Machinery  Manufacturers  Institute, 
although  I  am  no  longer  an  officer  of  it,  when  X  say  to  you 
that  we  stand  ready  to  work  wi^h  you  to  search  out  the  ways 
in  which  we  can  all  together  be  most  helpliil  to  our  comtiy. 
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The  Joint  Military  Packaging  Course 

Captain  James  R.  Glisson,  USA 
COTmandant,  Joint  Militarj'''  packaging  Govirse 


It  is  my  privilege  to  present  to  you,  gentleinen, 
infomation  concemirig  the  Joint  Military  Packaging  Course 
and,  under  the  Department  of  Defense  policy  to  invite  you 
to  participate  in  this  training  program.  Some  of  you  have 
enrolled  personnel  in  our  Course.  You  have  told  us  that  it 
was  of  substantial  benefit  in  solving  problems  related  to 
packaging  for  the  military.  Mani'  of  you  may  not  be  aware 
that  this  service  is  available  to  industry.  The  people  who 
are  responsible  for  the  agenda  of  this  meeting,  therefore, 
have  allotted  time  for  me  to  acquaint  you  with  the  training 
program  and  its  application  to  industry, 

MISSION ; 

The  Joint  Military  Packaging  Course  has  the  mission  of 
training  selected  military  personnel,  civilian  government 
employees,  and  representatives  of  industry, in  the  basic 
principlesand  correct  application  of  procedures  concerning 
packaging  and  packing  for  and  by  the  military,  as  established 
by  C’arrent  ^ecifications  and  directives, 

PREREQUISITES  FOR  EIIROmiENT  OF  PERSOIMISL  FROM  KDUSTPOT: 


Industrial  firms  which  have  a  current  military  packag¬ 
ing  contract  or  sub-contract  are  encouraged  to  enroll 
appropriate  packaging  personnel  in  the  Joint  Military 
Packaging  Course.  Since  the  Course  is  conducted  at  the 
supervisory  level,  industrial  firms  will  profit  most  from  the 
Course  by  sending  representatives  who  have  management  or 
supervisory  responsibilities  relative  to  packaging, 

IF.I:GTH  OF  COURSE; 

The  complete  Course  is  divided  into  two  phases; 

Phase  I  -  Preservation  and  Packaging,  is  of  two 
weeks  duration  and  covers  76  hours  of  instruction. 

Phase  II  -  Packing,  Carloading  and  "r'milar  Approved 
Subjects,  is  of  two  weeks  duration  and  cover/  76  hoxirs  of 
instruction . 

Representatives  from  industry  may  attend  either  Phase  I 
or  Phase  II  independent  of  each  other  or  both  consecutively. 
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GURRTCULUK; 

phase  I  -  preservation  and  Packaging  -  consists  basically 
of  the  following  subjects:  packaging  specifications,  clean¬ 
ing  an"^  drying,  preservatives  and  their  applications,  methods 
of  xm.L  protection,  dehxmidification,  volatile  corrosion 
inhlba-tors,  cocooning,  economy  in  packaging,  and  packaging- 
ins<>ectionc 

Phase  II  «  Packing,  Carloading  and  Similar  APPi*oved 
Subjects  -  includes  information  concerning  the  most  ccmmonly 
used  containers  such  asj  crates,  wirebounds,  fiberboards, 
nailed  wood  boxes,  metal  and  other  fecial  purpose  con¬ 
tainers,  blocking,  bracing  and  cushioning,  marking,  prepara¬ 
tion  of  frei^t  for  air  shipment,  economy  in  pachlng,  car  load¬ 
ing,  and  packing  inspecticm, 

SCHSDUI£Ss 

The  school  is  operated  on  a  continuing  basis  with  a  new 
class  in  Phase  I  and  Phase  II  conveniixg  every  Monday, 

Exceptions  to  this  rule  are  found  in  a  pamphlet  of  student 
irJ“orraation  which  can  be  obtained  from  the  school  upon 
request.  Spaces  will  be  given  on,  or  as  near  the  requested 
starting  date  as  possibly, 

HISTORY  OF  ^  JOINT  MILITARY  PACKAGING  COURSE » 

The  Joint  Military  Packaging  Covirse  began  operation  at 
Rossfcrd  Ordnance  Depot,  Toledo,  Ohio,  on  17  September  195l, 
when  the  Secretary  of  Defense  issued  a  directive  re-designat¬ 
ing  the  Ordnaice  Packaging  Training  Course  as  the  Joint 
Military  Packaging  Ccnirse.  The  Ordnance  packaging  Training 
Couirse  had  operated  for  nearly  one  (1)  year,  having  had  its 
initial  session  on  2  October  x950. 

To  meet  the  training  requirements  of  the  various  Tedini- 
cal  Services  of  the  Amy,  Departments  of  the  Navy  and  the 
Air  Force,  the  scope  of  the  course  was  enlarged  and  the 
necessary  adjustments  in  -the  training  program  made.  The 
training  staff  had  the  benefit  of  the  assistance  of  representa. 
tives  from  the  Forest  Products  Laboratory  in  both  prepara¬ 
tion  of  course  material  and  actual  classroom  instruction 
during  the  first  year  of  operation.  Many  well  qual: fied 
packaging  personnel  from  the  various  Department  of  Defense 
establishments  also  provided  pertinent  advice.  Industry  made 
svibstantial  contributions  to  the  Course  in  establishing  it 
and  has  continued  to  provide  assistance  whenever  requested. 
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In  this  fiscal  year  of  1956,  other  major  changes  are 
being  put  into  effect.  Phase  I  has  been  redesignatsd  as 
Preservation  and  Packaging,  and  Phase  II  lias  been  re¬ 
designated  as  Packing,  Carloading,  and  Other  Similar  Approved 
Subjects.  New  subjects  have  been  added  to  the  curriculum 
of  both  phases  in  order  bo  keep  pace  with  the  more  recent 
packaging  trends  and  developments.  Closer  co-ordinasicn 
among  the  military  departments  and  with  industry  has  been 
achieved  and  numerous  facilities  have  been  added  to  increase 
instructional  efficiency;. 


DEPARTMENT  OF  DEFEN'SE  SPONSORSHIP  OF  PARTICIPATION  BT  HOTSTRY 


From  its  inception,  the  Joint  Military  packaging  Course 
was  not  limited  to  the  training  of  military  personnel  or 
government  employees  only.  Provision  was  made  by  the  Secretary 
of  Defense  to  include  private  industries  that  have  packaging 
contracts  or  sub-contracts  for  the  government. 

PARTICIPATION  OF  INDUSTRI  IN  THE  JOINT  IHLITARI  PACKAGING 

Up  to  l5  September  1955,  (>3h  representatives  of  industrial 
firms  have  been  trained  at  the  Joint  Mili tary  Packaging  Course, 
The  mnnber  of  companies  also  reaches  into  the  hundreds  and 
includes  a  good  cross-section  of  American  industry  including 
siich  well  known  concerns  asGeneral  Motors,  Westinghouse, 

DuPont  de  Nemours,  Douglas  Aircraft  Coiporation,  Goodyear, 
General  Mills,  and  many  others, 

PROCEDURE  FOR  INDUSTRY  ^  ATTBin): 

Application  for  attendance  is  acconpliahed  by  sending  a 
letter  addressed  to  the  Commanding  Officer,  Rossford  Ordnance 
Depot,  Toledo  1,  Ohio,  ATTElfFION:  Joint  Military  Packaging 
Course.  Such  a  letter  must  contain  a  currant  packaging  con¬ 
tract  or  sub-contract  number  awarded  by  one  of  the  Military 
Services,  the  namo(s)  of  the  prospective  student(s)  with  their 
joD  descri4ption(s),  the  information  regarding  the  Phase  or 
Phases  to  be  attended,  and  the  approximate  dj^te  when  enroll¬ 
ment  is  desired.  The  Course  is  made  available  to  qualified 
industrial  concerns  on  a  tuition  free  basis, 

STUDENT  INFOI^IATION  BOOKI£T: 

For  further  infoimation,  the  Joint  Military  Packaging 
Course  has  prepared  an  information  booklet  which  covers  in 
detail  the  requirements  for  enrollment,  prerequisites  for 


197 


3  of  U 


Gapt,  J.  R.  G'd-sson,  USA 


Tuesday  PM 


Oct.  11,  1955 


entrance,  the  curricul\ira  for  phases  I  and  II,  the  schedule 
for  the  fiscal  year  of  1956,  and  general  information  of 
value  to  management  in  making  selections  and  to  the  student 
prior  to  his  arrival  at  the  Joint  Military  Packaging  Cotirse. 
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**An  Approach  to  the  Selection  of  Packaging  Methode" 

Mr.  Paul  F.  Curtis 

Air  Materiel  Conraand,  wright-Patterson  Air  Force  Base,  Ohio 

The  Air  Materiel  Coonand  is  the  bigr^r,  directly  or  indirectly,  of 
all  supplies  for  the  United  States  Air  Force.  Since  every  item  bought 
must  in  one  fora  or  another  be  packaged,  there  is  eithin  the  Air 
Materiel  Comand  the  Packaging  &  Materials  Handliig  Division,  of  which 
I  am  a  representative,  that  has  the  responsibility  for  the  packaging 
called  out  on  all  procurements. 

We  are  the  managers  of  Air  Force  packaging,  and  our  responsibility 
is  simply  this  -  to  make  certain  that  evexy  item  packaged  for  the  Air 
Force  arrives  at  its  ultimate  destination  fit  for  immediate  use. 

When  I  tell  you  that  the  Air  Force  stocks  and  issues  over  one 
million  items,  you  will  realise  the  enormity  of  our  packaging  problem. 

In  a  job  of  this  sise,  the  possibility  of  error,  whether  ofcniBsion  or 
commission  is  tremendous,  and  I  admit  we  have  made  our  fair  share  of 
mistakes.  I  should  imagine  that  those  of  you  ids.'  at  one  tim^  or  another 
have  had  contracts  with  the  Air  Force  were  possib.’y  annoyed  at  our 
packaging  requirements  -  considered  them  irksome,  pextaape  considered 
them  unnecesaaxy,  or  perhaps  even  could  justifiably  accuse  us  of  over¬ 
protecting  Air  Force  material.  We  recognized  our  problem,  and  the 
solution  is  the  subject  of  my  speech  todiy,  which  is  <!Approach  to 
Sd.ectlon  of  Packagiiig  Methods".  Without  going  into  it  too  deeply  at 
this  point,  it  is  a  system  insuring  standardisation  of  methods  by 
utilizing  a  Preservation  Selection  Chart  and  reHeeting  the  packaging 
reqfudrsments  hy  a  code  for  items  we  btgr  from  you  and  store  and  issue 
from  our  depots. 

I  would  like  to  tell  you  of  the  problems  we  faced  which  forced  us 
into  using  this  (coding)  eystem.  Let  me  outline  those  problema. 

1.  This  has  bean  said  before,  but  it  is  worth  repeating.  We  ere 
responsible  for  the  packaging  instructions  for  over  one  million  items 

in  Air  Force  supply.  Incidentally,  gentlnmen,  this  number  is  not  static, 
but  rather  is  extremely  dynamic  because  of  the  rapid  obsolescence  of 
aircraft  and  its  ccmpooente. 

2.  We  have  a  personnel  problem.  There  has  always  been  a  Aortage 
of  properly  trained  packaging  technicians,  both  in  industry  and  in  the 
services,  and  the  Air  Force  has  been  no  exception.  WS  have  tried  to 
train  people,  but  a  period  of  training  is  long,  generally  running  mil 
over  a  year  before  you  could  trust  a  man  to  properly  work  with  a  con¬ 
tractor  in  the  packaging  of  some  of  the  extremely  viduable  things  we 
bmr  for  the  Air  Force.  This  shortage  of  packaging  personnel  was  fur¬ 
ther  aggravated  ty  <hq)llcation  of  efforts,  and  the  packaging  technician 
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being  required  to  do  vhat  clerks  cculd  have  done  had  the  detail 
.'■-.ckaging  data  pertinent  to  item  been  available. 

з.  Due  to  the  tremendc  Js  number  of  items  requiring  packaging  in¬ 
structions  and  our  shortage  of  trained  personnel,  we  were  unable  to 
maLntaln  a  complete  and  accui*ate  set  ofrecords.  Therefore,  frequently 
in  a  new  procurement  a  new  packaging  problem  was  raised  for  the  tech¬ 
nician.  He  had  inadeq’Jate  records  to  rely  on  and  therefore  solved  the 
problem  as  best  he  could.  The  obvious  fallacy  of  this  method  is  that 
no  matter  how  able  the  technician,  he  was  frequently  pacjcaging  an  item 
he  had  never  seen,  and  the  possibility  of  over  or  under -packaging  was 
alwfys  present. 

и.  We  attc-ipted  to  solve  our  problem  of  inadequate  records  by 
sanding  packaging  teams  to  the  contractors  plant.  During  this  '.“isit 
the  contractor  and  the  technician  would  look  at  the  item  itself  and 
call  out.  the  packaging  on-the-spot.  The  contractor  would  then  maintain 
a  card  file  on  each  item  and  the  pacleging  prescribed  for  it  so  that  in 
future  procurements,  we  covid  be  assured  of  identical  packaging.  But 
even  ^dth  this  system,  we  found  that  at  best,  we  had  cards  on  less  than 
140^  of  the  items  we  are  buying.  Another  objection  was  the  fact  that  2 
technicians  cn  separate  visits  to  2  different  contractors,  or  even  2 
different  plants  of  the  same  contractor,  might  package  the  same  item 

in  a  different  way. 

We  had  no  records  idiich  told  us  how  much  the  item  weighed  or 
how  large  it  was.  We  never  were  able  to  tell  in  advauxe  what  a  given 
shipment  might  weigh  and  cube  -  how  many  rail  canrs,  or  plames,  or 
bottoms  we  might  need. 

6.  Our  last  problem  was  in  our  contractor  relationships.  Fre¬ 
quently,  our  packaging  instructions  were  ambiguous  and  the  hapless 
contractor  found  himself  at  odds  with  the  Ouality  Control  Inspector 
when  it  came  to  interpreting  the  pauckaging  instznictions  or  specifica¬ 
tions. 

With  these  problems  before  us  we  realised  that  to  go  on  was  leading 
us  no  lAere;  in  fact,  we  were  falling  further  and  further  behind.  We 
made  a  thorough  stud/  of  our  paclcaging  procedures  and  what  could  be  done 
to  improve  them.  We  probed  into  numerous  possible  solutions  and  eventu¬ 
ally  decided  on  the  following: 

1.  Establish  a  system  of  developing  and  recording  data  about  each 
item  through  the  use  of  an  8  digit  code  that  would  combine  weight  a«i 
cubage  with  the  standardised  packaging  infoimation.  This  packaging  in¬ 
formation  to  be  in  such  a  form  as  to  lend  itself  to  the  electrical  re¬ 
cording  machines  used  in  the  catalogix^  of  Air  Force  supplies. 
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2,  Develop  some  medium  that  would  insure  the  selection  of  th® 
same  method  of  preservation  for  items  made  of  the  same  material 
and  havLng  the  same  characteristics,  regardless  of  source,  use,  6r 
nomenclature . 

To  accomplish  this,  we  physically  ejaunined  some  six  htindred 
thousand  items  and  found  that  they  could  be  separated  into  72  groups, 
or  families,  idiich  could  be  covered  by  the  same  number  of  indiYiduaiL 
packaging  instructions.  There  are  3  major  groupings  into  which  all 
of  these  items  fall. 

1.  Electrical,  including  electrical  instrument s* 

2.  Non-electrical  instruments  or  other  assemblies  having 
critical  internal  parts# 

3#  All  other# 

V/ithxn  these  3  major  groupings  we  have  further  detail,  such  as 
sealed  instruments  or  those  not  sealed,  type  of  material,  plating, 
painted  surfaces,  critical  versus  non-critical  surfaces,  high  or  low 
tolerance,  etc.  This  breakdown  also  includes  non-metallic  items  which 
requiife  protection# 

Each  family  is  numbered  from  1  to  72  >*iich  becomes  the  first  ? 
digits  of  the  code  and  defines  the  method  of  preservation#  The  next 
step  was  to  determine  the  unit  pack  quantity  for  the  item,  which  is 
spelled  out  by  the  third  symbol  in  the  code# 

The  fourth  symixl  indicates  tiie  physical  protection  required  by 
the  item,  over  and  above  the  protection  provided  by  the  Taediod  of 
preservation#  For  example,  additional  protection  against  abrasion  may 
require  over-wrapping  in  a  single  faced  corrugated  fiberboard  or  cush¬ 
ioning  material.  V;0  use  approximately  22  different  t^thods  to  provide 
this  additional  protection.  Tho  5th  and  6th  symbols  of  the  code  indi¬ 
cate  the  gross veight ,  and  the  7th  and  8tb  symbols  indicate  the  gross 
cube  of  the  unit  package. 

To  the  packaging  technician,  the  code  provides  information  on  the 
proper  method  of  preservation,  \xnit  pack  quantity,  additional  wrapping 
required,  and  the  weight  and  cube  of  the  item.  On  the  other  hand,  the 
contractor,  by  decoding  against  a  raariual  supplied  to  him  by  the  Air  Force, 
will  know  exactly  and  in  detail  wliat  is  expected  of  him. 

Now  let  us  take  an  exanqjle.  I  have  selected  a  Side  Gunner  Safety 
Harness  Assembly  made  up  of  cotton  webbing,  a  cadmium  plated  steel 
buckle,  and  a  leather  protector.  This  item  is  coded  50ABACA0# 
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The  first  tvo  gyTrflx)ls,  »50«,  represent  the  page  number  in  the 
preservation  instiniction  manual.  This  instruction  defines  the  pro¬ 
tection  required  for  items  made  of  this  combination  of  matertals 
and  spells  out  the  details. 

The  third  symbol,  means  the  unit  pack  quantity  is  one  each. 

The  fourth  symbol,  ’’P*’,  indicates  the  physical  protection  re¬ 
quired  by  the  item  »Aiich,  in  this  instance,  is  a  folding  carton,  set¬ 
up  box,  fiberboani  box,  or  a  similar  approved  container. 

The  fifth  and  six'-h  symbols,  "AC”,  means  the  finished  pack  shall 
not  weigh  more  than  1.99  pounds. 

The  seventh  and  eighth  symbol  "AG**  mean  the  finished  pack  shall 
not  exceed  1149.99  cubic  inches. 

An  irteresting  sidelight  on  the  research  into  weights  is  that 
over  73%  of  the  items  we  checked  weighed  less  than  1  lb.,  and  that 
92%  weighed  under  5  lbs. 

These  items  trtiich  lend  themselves  to  family  grcuping  and  packaging 
urvder  72  instrujtions  represent  approximately  30^  of  the  totd. .  The 
balance  represents  large,  bulky,  intricate  items  which  require  special 
blocking,  bracing,  and  cushioning  to  insure  proper  protection.  This 
will  be  done  by  the  use  of  the  detail  commodity  specification,  general 
packaging  specifications,  or  by  bevel opment  of  additional  individiial 
instructions.  The  code  will  still  be  used  to  spec ivy  the  unit  pack 
quantity,  gross  weight,  and  cube  of  the  pack. 

Now  a  wurd  about  the  progress  that  has  been  made  in  coding  Air 
Force  eotd.pment  and  spares.  Cata.og  supplements  already  have  been 
printed  for  8S%  of  the  property  classes,  and  the  remainder  will  be  in 
piint  by  the  end  of  October.  New  items  coming  into  the  supply  system 
each  month  are  coded  for  subsequent  publication  as  wchanges"  to  the 
catalog  supplement.  Before  too  long  a  time,  the  eight  digit  code  with 
its  decoding  manual  will  become  part  of  Air  Force  procurement  docxsaents. 

What  does  it  mean  to  industry  and  to  the  Air  Force?  Here  are  the 
advantages  we  expect  to  derive  from  this  coding  system. 

1.  We  will  have  the  same  method  of  packaging  for  all  items  having 
the  same  characteristics,  regardless  of  wiiich  airplane,  weapon,  or 
gadget  it  is  used  on. 

2.  There  will  no  longer  be  the  need  for  trained  packaging  people 
in  the  depots  to  spell  out  detailed  packaging  on  Purchase  Requests, 

This  work  s.  cin  be  done  by  clerical  people  with  tne  packaging  technician 
devoting  his  time  to  the  more  important  engineering  aspects  of  his 
responsibilities. 
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3*  The  data  developed  will  be  available  to  all  of  our  depots 
instead  of  being  localized  within  the  prine  property  class  depot,  as 
has  been  true  ia  the  past. 

li*  The  ad^•ent  of  a  better  method  of  preservation  -  magnesl.\im 
for  exansple  -  can  be  reflected  quickly  in  all  items  made  of  magnesium 
by  machine  sorting  all  cards  carrying  that  family  coding. 

Air  Force  contractors  too,  will  benefit  from  these  new  procedures, 

1,  The  use  of  the  Preservation  Selection  Chart  \dll  greatly 
reduce  the  time  required  to  determine  proper  oaclaging  methods, 

2,  The  need  for  changes  in  packaging  presently  being  requested  by 
depots  duri.ng  the  process  of  coor^nation  is  eliminated.  It  is  planned 
in  the  near  future  to  accept  and  approve  preservation  and  packaging 
details  at  the  prime  contractors'  plant  for  all  new  items  coming  into 
the  supply  system.  The  depot  prime  for  the  contract  will  represent 
and  commit  all  other  MC  depots  wiiich  are  prime  for  components  and 
spares, 

3,  They  allow  better  utilization  of  all  contractors'  pacKaging 
facilities  because  of  the  flexibility  provided  in  the  various  packaging 
group  instructions. 

1.  The  mmber  of  copies  of  reproduced  ANA-PI  Cards  presently 
£  applied  our  depots  by  contractors  is  reduced. 

5.  Standardized  identical  packaging  requirements  in  follow-on 
contracts  and  purchase  orders  are  assured. 
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Reducing  Transportation  and  Handling  Costs 
Cdr,  T.  S.  Sotrn  SC,  USN 

Director,  Storage  Division,  Bui'eau  of  Supplies  and  Accounts,  Navy 


An  essential  element  of  any  policy  for  the  defense  of 
the  United  States  is  the  ability  to  apply  military  power 
where  and  when  required.  To  make  this  possible  the  American 
public  has  a  vast  investment  of  tax  dollars  in  the  military 
departments. 

Our  problem  is  that  dollar  -  to  stretch  it  to  its  very 
limits  and  to  diligently  strive  in  every  way  to  get  the  most 
out  of  it  in  weapons,  material  and  personnel. 

Faced  with  rising  costs  of  transportation  and  constant 
demands  for  increased  utilization  of  existing  tr-.-nsportation 
facilities,  the  military  services  have  focused  the  '•manage¬ 
ment  spotlight'’  on  the  need  for  reducing  transportation  and 
related  handling  costs. 

Since  transportation  services  are  charged  for  on  ths 
basis  of  weight  and  displacement,  the  spotlight  quickly 
illuminates  the  size  and  weight  of  packages  and  shipping 
containers. 

The  problem  of  excess  tare  weight  axxl  cube  has  been  a 
matter  of  concern  to  both  you  in  industry  and  we  of  the 
mil  inary  for  many  ycai's. 

It  is  estimated  that  abo^xt  60  pe’*cent  of  the  tonnage 
dollar  expended  for  the  shipment  of  material  to,  from,  or 
between  activities  of  the  Department  of  the  Defense  invol'v'es 
material  that  requires  sonva  form  of  packaging  for  protection 
against  damage  in  shipnent  and  handling  or  for  facilitating 
warehousing  and  related  handling  operations. 

During  the  past  several  years  -  through  detailed  studies 
the  services  have  demonstrated  to  thxir  satisfaction  that  It 
is  possible  to  achieve  significant  transportation  economies 
by  reducing,  controlling  or  restricting  the  weight  and  size 
of  packages  and  shipping  containers  without  sacrificing 
requirements  for  protection. 
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As  a  result,  vre  have  formaliz.-d  >rithin  the  Department 
of  Defense  a  '’military  study"  which  provides  the  framework 
for  collaboration  between  the  services  to  develop  uniform 
criteria  and  thus  encourage  "maximum  practicable  effort" 
in  this  area. 

TThac  is  the  scope  of  our  program?  The  effort  to  reduce 
tare  weight  and  cube  is  applicable  to  all  shipments  to,  from, 
or  between  activities  of  the  Department  of  Defense  whether 
prepared  by  industry  or  the  military  establishment.  The 
over-all  objectives  are  not  confined  to  any  specific  means 
of  transportation. 

And,  what  are  these  objectives?  First,  to  promote  the 
use  of  the  lightest  weight  packaging  materials  suited  to  the 
characteristics  of  supplies  -  consistent  with  the  need  for 
the  protection  of  such  items  during  handling,  storage  and 
t rans  portat ion • 

Next  -  to  restrict  to  the  maximum  practicable  extent, 
the  size  of  articles,  packages  and  individual  shipping 
containers  in  order  to  keep  space  occupied  during  storage 
and  shipment  to  an  absolute  minimum.  And,  to  effect 
transportation  and  other  shipping  economies  in  the  handling 
of  military  materials  by  making  the  most  profitable  use 
of  transportation  space,  facilities  and  practices* 

In  fosterir^g  these  objectives,  the  services  emphasise 
that  it  is  the  intent  of  this  effort  to  effect  economies 
without  sacrificing  requirements  for  protection. 

It  is  obviously  false  economy  to  sacrifice  the  material 
itself  in  an  overzealous  attempt  to  reduce  costs  for  packing 
and  transportation.  We  have  found,  however,  that  numerous 
items  may  be  afforded  greater  protection  in  lightweight 
packs  with  new  interior  designs  than  in  old  style,  heavy 
shipping  containers. 

In  carrying  out  these  objectives,  the  services  recognize 
that  stiadies  to  reduce  weight  and  cube  are  of  a  "continuing 
nature"  because  of  constant  and  continuing  changes  in  the 
physiccil  and  mechanical  characteristics  of  military  supplies 
and  equipment,  because  of  changes  in  supply  distribution 
patterns  and  improvements  in  packaging  materials,  methods 
and  equipment j  and,  not  to  be  overlooked  -  changes  in  mater¬ 
ials  handling  methods  a«i  carrier  facilities  irtiich  influence 
requirements  for  protection. 
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In  order  to  provide  a  uniformity  in  purpose  between  the 
services,  there  are  numerous  specific  ai'eas  which  we  find 
provide  a  basis  for  mutual  understanding* 

For  example,  objectives  of  the  "liilitary  Study  for 
the  Reduction  of  Tare  Weight  and  Cube'*  do  not  alter  existing 
Depairtnient  of  Defense  packaging  policy,  and 

The  problem  of  excess  tare  weight  and  cube  is  especially 
critical  in  the  movement  of  cargo  by  air  due  to  a  combination 
of  configuration  limits  and  re]^tively  high  costs. 

As  to  new  procurement,  a  large  majority  of  the 
materials  shipped  by  military  activities  utilize  containers 
in  which  the  material  was  originally  received  from  contractors* 
In  mai^  instances,  the  weight  and  cube  of  such  containers 
CdV,  be  substantially  reduced  without  sacrificing  protection. 

When  conti*actor  shipments  include  excessive  tare  weight, 
the  cost  of  transportation  involved  in  the  movement  from 
the  contractor  to  the  first  point  of  entrance  into  the 
Supply  System  is  excessive  and  it  is  possible  too  that  the 
packing  cost  is  likewise  excessive* 

The  reduction  of  tare  weight  after  material  is  in  the 
Supply  System  -  in  order  to  effect  future  savings  in 
transportation  costs  -  involves  repacking  expense  together 
with  attendant  delays  and  addition^  handling* 

Reductions  in  weight  and  size  are  often  achieved  through 
’’repacking**  or  ”xmpacking'* •  It  is,  therefore,  necessary  to 
stress  that  "repacking”  or  "unpacking"  of  materials  prepared 
to  precise  specifications  should  not  be  uiidertaken  without 
prior  approval  of  the  cognizant  technical  authority* 

A  point  that  I  must  gtress  is  that  continued  emphasis 
on  reducing  tare  weight  does  not  mean  the  elimination  of 
wood  containers  as  shipping  containers*  Wood  in  itself, 
when  properly  dried,  cut  aind  fabricated,  affords  excellent 
opportunities  for  savings  in  tare  weight  and  we  are  taking 
every  advantage  of  this  fact* 

Based  on  the  experience  and  studies  mentioned  previously, 
it  has  been  concluded  that  worthwhile  economies,  both 
tangible  and  intangible,  can  be  realized  from  aggressive 
exploitation  of  the  following  concepts  and  principles,  all 
of  which  ai'e  based  on  the  premise  of  delivering  supplies  to 
consumers  in  usable  condition* 
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1,  The  establishment  of  break-even  points  for  shipment 
by  various  modes  of  transportation  and  to  repack  when  break¬ 
even  costs  warrant,  (A  break-even  point  is  defined  as  ’’the 
point  at  which  total  costs  incurred  in  making  a  cliange  in 
packaging  equals  the  benefits  to  be  derived  therefrom,”) 

2,  An  increase  in  the  use  of  dry  lumber  through 
improved  storage  and  drying  prior  to  use, 

3,  The  greater  selection  of  lightweight  packing 
materials  readily  accessible  to  the  packing  line  and  the 
recognition  of  the  key  position  of  the  packer  in  the  program, 

4,  The  continued  evaluation  of  the  use  of  scales  for 
vreighing  packs  to  make  sure  that  the  proper  scales  are  used 
for  the  function  performed  and  that  accuracy  of  such  scales 
is  maintained, 

5,  Avoiding  mixing  of  differently  tariff  rated  commo¬ 
dities  consolidated  in  the  same  shipping  container  -  ccr^sistent 
with  the  technical  specifications  and  needs  of  the  services. 
This  avoids  costly  tariff  penalties  against  the  lower  rated 
commodities, 

6,  The  evaluation  in  the  use  of  heavy  overpack  con¬ 
tainers  for  shipment  consolidation  and  the  re-evaluation  of 
package  designs  for  specific  items.  In  this  we  encourage 
the  use  of  awards  and  incentives  programs  for  suggestions 
on  technical  redesign. 

Our  program  further  embraces  the  continuing  study  of 
container  fatigue  problems  in  relation  to  distribution  pro¬ 
blems  and  a  thorough  indoctrination  of  packaging  and 
transportation  persoiuiel  in  the  concepts  and  objectives  of 
the  reduction  in  weight  and  cube, 

A  phase  of  the  program  -  not  as  yet  significantly 
implemented  -  but  one  that  is  receiving  important  attention  - 
is  the  development  of  communications  -  or,  a  system  whereby 
the  shipper  is  given  more  information  as  to  the  manner  of 
distribution,  storage  conditions  to  be  encountered  and  the 
length  of  time  the  packaging  may  be  called  upon  to  provide 
a  state  of  material  readiness.  Such  information  can  permit 
a  scientific  tailoring  of  the  packagir*g  to  the  actual 
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circumstances  with  attendant  economies  in  packaging  and 
handling  through  distx'ibution  channels* 

The  objectives  of  this  “’study”  encompass  all  items  of 
material  requiring  protective  packaging  to  prevent  damage 
in  shipment  and  storage.  Those  items  or  categories  of  items 
offering  the  greatest  potential  savings  through  reduced 
tare  weight  and  cube  should,  however,  be  afforded  emphasis 
in  the  initial  stages  of  each  activity's  program  efforts. 

The  areas  of  greatest  potential  savings  are  considered  to 
be: 


First,  those  items  or  categories  of  items  accounting 
for  an  activity’s  greatest  shipping  vol'ime  and,  secondly, 
those  items  of  large  cubic  volume  and  varying  densities  on 
which  transportation  costs  for  individual  shipments  are  high. 

Now,  as  to  actual  progress  to  date,  Nost  of  the 
progress  to  date  in  reducing  tare  weight  and  cube  has  l^en 
made  within  the  military  field  establishment  where  we  are 
finding  it  possible  to  effect  an  over-all  reduction  of  better 
than  30  percent  in  the  original  gross  weight  Trith  no  sacrifice 
in  the  packaged  protection  and,  in  addition,  effect  an  over¬ 
all  reduction  of  more  than  40  percent  in  the  original  cube, 

i'or  every  pound  of  tare  weight  reduced,  an  11  cent  net 
saving  in  transportation  and  material  reclamation  can  be 
effected  and  for  every  dollar  repacking  costs  more  than 
$6,00  savings  in  transportation  costs  and  material  reclama¬ 
tion  has  actually  been  accomplished, 

These  savings  loom  in  significance  ?rhen  one  considers 
that  our  annual  outlay  for  the  transportation  of  27-1/2 
million  tons  of  military  items  exceeds  $64  million  dollars. 

Plus  the  fact  that  such  savings  represent  a  calculation 
against  only  the  initial  movement  of  an  item  in  the  system. 
Savings  pyrajj'ild  with  subsequent  handling  and  transportation. 

Progress  in  the  area  of  new  procurement,  which  involves 
the  inclusion  of  detailed  packaging  requirements  in  thousands 
of  procurement  docviments  for  several  million  items,  has  been 
slow  and  infinitely  more  complex  for  numerous  reasons: 
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Present  specifications  and  standards  often  afford 
suppliers  wide  latitude  in  the  selection  of  packages  and 
shipping  containers. 

Although  some  progress  has  been  made,  and  Y?e  are 
plannir-g  for  a  great  deal  more,  feir  contracts  contain 
package  weight  and  size  restrictions  tc  r/Oimit  enforcement 
by  the  Government  Field  Inspection  Ser\ric£s.  In  the  absence 
of  these  restrictions,  inspectors  are  handicapped  in  deter¬ 
mining  what  constitutes  excessive  packing. 

Another  area  adding  to  the  complexity  of  our  problem 
with  respect  to  new  procxirement  is  the  fact  that  the  weight 
and  size  of  containers  are  not  ncrmally  considered  a  factor 
in  bid  evaluation. 

The  prevailing  practice  of  using  standard  size  containers 
for  irregular  quantities  and  loads,  which  do  not  completely 
fill  the  container,  generates  excessive  transportation  costs, 
particvilarly  for  air  shipments  and  vessel  movement  overseas 
and,  additionally,  contributes  to  damage  in  handling. 

While  progress  in  the  procurement  area  is  admittedly 
difficxilt,  there  is  ample  reason  to  believe  that  some  of  the 
problems  are  not  ins'ormountable,  IJany  contractors,  who  have 
become  familiar  with  Government  objectives  in  this  area 
have  taken  voluntary  actions  within  the  framework  of  their 
contracts,  sometimes  by  requested  deviations  to  achieve 
tare  weight  and  cube  reductions.  Py  doing  so,  they  have  not 
only  contributed  to  the  Government  program  but  have  also  been 
able  to  effect  significant  savings  in  shipments  to  their  own 
industrial  customers. 

In  conclusion,  we  can  categorize  this  effort  to  reduce 
tare  weight  and  cube  on  militciry  supplies  as  essentially  a 
conservation  program  with  its  greatest  rewards  to  be  reaped 
in  more  efficient  utilization  of  transport  capacity  when  the 
payload  of  Government  and  commercial  carriers  is  made  to 
consist  of  the  maximum  feasible  amount  of  net  shipping  weight. 

Transport  productivity  is  thereby  increased  and  unit 
shipping  costs  correspondingly  reduced. 

For  example,  in  lowering  the  average  tare  weight  on 
air  cargo  by  50  percent  we  automatically  yield  15  percent 
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more  ton-miles  capacity  on  aircraft  formerly  required  to 
carry  the  same  quantity  of  supplies. 

We  can  apply  similar  formulas  to  our  other  carriers, 
including  supply  ships  and,  likevdse  profit  materially 
through  cube  reduction  in  yielding  additional  storage  space 
in  our  warehouses. 

It  is  hoped  that  the  objectives  set  forth  in  this 
presentation  will  stimulate  progress  by  causing  further 
evaluations  of  current  efforts  and  the  exploration  of  new 
areas  for  potential  savings. 

In  closing  let  me  give  you  the  actual  tare  weight  reduc¬ 
tion  record  of  one  small  air  terminal  processing  less  than 
2  percent  of  the  Navy's  cargo  airlift  to  the  Pacific, 

In  the  thiree  years  ending  this  past  July  the  original 
weights  of  our  packs  at  this  small  terminal  totaled  1,189,805 
pounds  -  we  reduced  this  packaged  weight  to  864,453  pounds  - 
sacrificed  no  protection  to  our  material  and  saved  half  a 
million  dollars  in  transport  value  at  commercial  rates. 

I  am  sure  that  you  will  agree  that  we  are  exerting,  a 
sincere  effort  to  stretch  our  portion  of  American  defense 
dollars.  I  am  confident  that  we  will  be  materially  assisted 
in  the  futiire  by  those  in  industry  who  are  in  a  position 
to  contribute,  through  the  diligent  application  of  engineer¬ 
ing  principles,  to  packaging  for  the  military  services  in 
support  of  our  management  concepts. 
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Richard  Thomas 
Engineering  Administration 
Light  Military  Electronic  Equipment  Department 
General  Electric  Company 


Speaking  to  this  distinguished  assemblage  of  military 
packaging  specialists  culminates  two  years  of  intensive  study 
of  methods  and  costs  of  military  packaging,  and  makes  the 
effort  expended  really  worthwhile* 

Being  a  reserve  officer  in  u’ae  Air  Force,  subject  to 
recall  in  case  of  national  emergency  has  somewhat  influenced 
my  decision  to  devote  a  great  deal  of  extra  time  to  investi¬ 
gate  the  problem  of  preservation,  packaging,  and  storage  of 
Military  ilaterial.  Having  both  military  and  industrial  knowl¬ 
edge  at  my  disposal  has  resulted  in  conclusions  entirely  fair 
to  both  parties* 

Until  about  a  year  and  a  ha3.f  ago,  costs  of  military 
packaging  were  coirputed  on  a  percentage  basis.  On  a  yearly 
basis  this  method  might  average  out  so  neither  military  nor 
industry  would  be  concerned.  However,  on  this  basis  industry 
could  be  penalized  if  the  dollar  value  of  all  items  for  a 
period  of  one  year  was  low,  and  on  the  other  hand  the  military 
would  be  penalized  if  the  dollar  value  of  items  for  the  same 
period  was  high.  For  exaiT5)le,  a  piece  of  radar  gear  approxi¬ 
mately  two  feet  cube,  might  be  valued  at. 50, 000  dollars,  while 
anot'  ~T  item  of  the  same  weight  cube  and  fragility,  might  be 
valued  at  100  dollars.  Using  five  percent  as  a  basis  for 
packaging  this  would  mean  that  I  had  2,500  dollars  to  pack 
the  first  item  and  five  dollars  for  the  second.  Both  extremes 
are  absurd  but  would  hold  on  a  fixed  price  contract.  If  ohe 
contract  is  redeterminable  then  adjustments  can  be  made. 

On  all  new  bids  for  military  business  a  request  is  being 
made  to  quote  actual  box,  pack,  and  ship  costs  as  a  separate 
item,  and  not  a  percentage*  When  industry  was  notified  that 
we  would  be  called  on  to  quote  actual  costs,  it  wa^  difficult 
because  records  were  based  on  yearly  business  rather  than  in¬ 
dividual  items  or  purchase  orders.  The  only  answer  was  to 
build  records  of  actual  costs  for  fixture  quotations. 

For  overall  consideration  we  had  two  distinct  problems, 
the  major  assemblies  or  systems,  and  the  spare  parts.  For 
major  assemblies  we  had  a  further  consideration  in  that  some 
of  these  items  were  to  be  packed  for  domestic  shipment  to  the 
airframe  manufacturer,  and  others  wore  to  be  preserved, 
packaged,  and  packed  for  depot  storage. 
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Taking  these  problems  in  order,  our  solution  was  as  fol¬ 
lows:  In  order  to  know  the  costs  of  packaging  major  compo¬ 
nents,  a  definite  control  of  materials  was  required.  This 
was  accomplished  by  preparing  assembly  drawings  showing  the 
method,  and  purchase  drawings  for  every  item  employed,  except 
stock  hardware  -  glue,  etc.  Two  separate  master  lists  for 
each  system  were  devised,  one  for  domestic,  and  one  for  export 
or  depot  storage,  from  our  purchase  dravdngs  we  know  what  our 
materials  are  costing  for  any  given  item.  Then  time  studies 
were  made,  and  every  sample  pack  was  timed  when  it  was  pre¬ 
pared  for  military  tests  in  accordance  with  MIL-P-1163.  From 
these  sources  a  record  was  accumulated  and  analyzed  in  rela¬ 
tion  to  time,  method,  and  cube.  This  record  enables  us  to 
compute  the  actual  costs  on  future  bids. 

As  I  say  this  now,  it  sounds  like  a  simple  logiv^al  pro¬ 
cedure;  but  believe  me  it  was  aiiything  but  that.  To  evaluate 
the  overall  costs  we  departed  from  th5s  procedure  on  several 
tangents.  For  example,  when  we  star"*  ed  our  analysis  we  stocked 
material  for  most  of  the  methods  of  packaging  outlined  in 

When  we  started  adding  up  the  costs  of  storage 
area,  plus  deterioration  of  material,  we  quickly  realized  that 
we  must  either  charge  the  military  more  money, eliminate  some 
of  the  methods  of  packaging.  This  provided  another  tangent, 
to  study  the  various  ;iethods  -  eliminate  as  many  as  possible, 
and  still  provide  adequate  preservation  and  packaging.  The 
results  of  this  research  paid  high  dividends.  V/e  have  rfduced 
our  packaging  to  method  IA8,  IIB,  IID,  and  III.  Before  you 
get  a  chance  to  say  that  we  must  have  several  items  overpacked, 
I  will  admit  it,  but  at  a  lower  cost  to  the  military  than  if 
we  were  to  stock  materials  for  all  methods  and  teach  personnel 
the  proper  procedures.  By  reducing  the  number  of  methods  we 
".;ere  able  to  mechanize  our  packaging  lines  and  personnel  became 
adept  at  the  few  methods  required,  thus,  assuring  a  smooth  flow 
of  material  through  the  packaging  section.  The  end  result  - 
better  preservation  and  packaging  at  a  lower  cost  to  the  mil¬ 
itary’’.  I  recommend  this  type  analysis  for  any  installation 
manufacturing  several  different  items.  However,  for  manufac- 
tuT'ers  of  a  limited  number  of  items,  the  lowest  degree  of 
proserv'ition  allov:-^  in  the  specifications  would  prove  to  be 
the  cheapest. 

Another  tangent  which  resulted  in  better  packaging  at  a 
lower  cost  was  ovir  comparison  of  methods  113,  and  Method  IID. 
Investigation  proved  that  we  could  preserve  and  pack  major 
components  in  metal  containers  at  the  s-une  or  lower  price  than 
specification  wood  boxes  with  required  protection  and  bracing. 

I  have  been  challenged  on  this  statement  many  times,  and  wel¬ 
come  this  opportunity  to  again  prove  ray  point.  The  init’^.al 
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material  cost  is  higher,  but  labor,  storage,  and  waste  more 
than  offset  this  initial  difference.  Picture  if  you  will,  a 
radar  component,  with  a  fragility  factor  of  150' s  fe'eighing 
100  oounds.  This  item  when  preserved,  packaged,  ar'’  packed 
is  subject  to  several  tests;  the  most  stringent  being  the  leak 
test  arid  the  drop  test  on  all  eight  corners  from  30  inches 
without  damage  to  the  packaged  item.  To  prepare  this  item 
for  method  II B,  a  cardboard  box  is  usually  employed  for  the 
interior  box.  However,  most  components  require  several  pieces 
of  blocking  and  bracing  to  hold  the  item  in  place.  The  interi¬ 
or  box  must  then  be  placed  in  a  vapor  barrier  and  heat- sealed. 
Then  this  ba2*rior  must  be  protected  with  either  corrugated  or 
some  other  overwrap.  It  is  then  cushioned  into  a  style  II 
wood  box  which  in  itself  requires  considerable  labor  to  con¬ 
struct.  After  proper  cushioning  the  box  is  nailed  shut  in 
such  a  manner  that  it  requires  extra  labor  to  open  it  for 
inspection  in  the  dep^t  at  a  later  date.  On  the  other  hand 
the  metal  container  arrives  from  the  container  manufacturer 
with  molded  cushioning  inside.  The  container  can  be  opened, 
the  unit  inserted,  and  then  closed  so  that  it  is  ready  for 
shipment  in  a  matter  of  minutes.  The  container  acts  as  an 
air  tight  barrier,  an  inner  and  an  outer  container  all  in  one. 
Now  let's  compare  costs.  The  container  can  be  stored  outside 
while  all  material  for  methoa  IIB  must  be  under  cover.  The 
labor  average  for  a  container  is  one-half  hoiu'  while  the 
labor  average  for  method  IIB  is  four  hours.  We  have  some 
operations  that  have  been  reduced  from  8  hours  to  one-half 
hour.  So  far  we  have  been  talking  about  costs  at  the  manu¬ 
facturer's  level.  Now  let's  see  what  additional  savings  are 
afforded  to  the  military.  First,  the  vreight  and  cube  of  the 
metal  container  is  much  less  in  most  cases,  therefore,  you 
save  on  transportation  costs.  Inspection  at  the  depot  level 
to  check  desiccant  offers  the  same  labor  savings  realized  in 
the  initial  packaging.  When  the  field  level  calls  on  the 
depot  for  a  new  component  to  replace  an  inoperative  one,  the 
unit  can  be  shipped  in  the  container,  and  the  inoperative  unit 
returned  to  the  depot  for  repair  in  the  same  container.  It 
can  be  repaired  and  replaced  in  the  container,  and  stored  again. 
This  cycle  can  be  repeated  any  number  of  times.  In  tliis  short 
time  I  cannot  cover  all  the  cost  reductions,  and  advantages 
of  metal  containers, 

I  want  to  touch  briefly  on  another  tangent  which  resulted 
in  lower  costs,  and  that  is  our  cushioning  research.  If  we 
were  to  protect  delicate  electronic  instruments  against  the 
rough  handling  tests  required  by  military'  specifications,  and 
do  so  at  a  minimum  cost  we  had  to  knov;  what  material  to  use, 
and  how  much.  Unfortunately  manufacturers  of  cushioning 
material  know  little  about  their  own  product.  They  know  the 
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deflection  caused  hy  static  or  stationary  load,  bat  do  not 
know  what  cushioning  value  is  derived  from  their  product  during 
drop  tests  or  dynamic  loading*  To  study  and  measure  the 
effectiveness  of  any  given  material  we  devised  a  testing  appa¬ 
ratus  consisting  of  a  metal  container  with  an  aperture  cut 
in  the  side  through  which  we  could  watch  the  cushioning  mate¬ 
rial*  For  our  dummy  load  we  constructed  a  rectangul.ar  box 
in  which  we  could  place  various  weights  to  alter  the  pounds 
per  square  inch  ratio*  Next  we  fastened  two  irapactographs 
to  this  dumny  load  to  record  the  shock  transferred  to  the 
packaged  item*  We  then  set  up  a  high  speed  camera  to  record 
the  drops*  Then  by  calibration  of  an  arm  fastened  to  the 
dumny  load  which  protrudes  through  the  container  we  had  our 
problem  licked.  From  the  impactographs  we  learned  what  shock 
was  transferred*  From  the  film  we  measured  the  distance  of 
travel*  By  varying  the  pounds  per  square  inch  we  pinpointed 
the  effectiveness  of  any  given  cushioning  material.  Again 
our  research  resulted  in  an  effective  packaging  operation  at 
a  minimum  cost.  Our  testing  device  has  been  further  refined 
by  the  use  of  a  Statham  accelerometer,  and  a  Brush  amplifier 
and  recorder* 

Speaking  of  tangents,  I  seemed  to  have  strayed  from  ny 
original  theme  of  costs  and  control,  but  I  must  admit  that 
these  tangents  have  been  the  most  interesting  part  of  the  whole 
program. 

T  want  to  get  away  from  major  comnonents,  and  discuss 
preservation  and  packaging  of  bits  and  pieces.  This  is  the 
area  that  provides  the  most  headaches  for  packaging  personnel, 
not  orJy  because  of  the  volume,  but  because  of  the  diversity 
of  the  items  and  the  variance  in  costs* 

Several  factors  complicate  a,  standard  approach  to  the  pack¬ 
aging  of  bit.s  and  pieces*  These  factors  are  the  type  of  item 
being  produced;  the  quantity  of  items  manufactured  at  any  one 
installation,  and  the  differences  of  opinion  among  procxxring 
agencies  as  to  the  quantity  per  unit  package;  and  even  the 
method  of  prescr^fation  and  packaging* 

As  I  mentioned  previously  any  manufacturing  installation 
prcduciTig  a  large  n\imber  of  items  might  better  establish  a 
few  methods  and  set  up  assembly  line  packaging.  This  vd.ll 
result  in  lower  costs  even  though  many  items  may  be  preserved, 
and  packaged  at  a  level  above  the  minimiim  required. 

The  quantity  per  unit  pack  has  a  very  direct  bearing  on 
the  cost  per  unit*  It  is  quite  obvious  that  anyone  can  pack 
ten  tines  in  one  pouch  much  cheaper  than  in  ten  pouches.  But 
a  cost  for  packaging  this  item  cannot  be  established  until  the 
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services  establish  a  quantity  and  hold  to  it.  By  the  same 
reasoning  a  cost  cannot  be  established  vmtil  the  services 
establish  a  uniform  method.  Under  different  contracts  we  have 
had  as  many  as  three  different  methods  required  for  the  same 
item,  and  quantities  per  unit  pack  that  vary  as  much  as  from 
one  to  one-hundred.  We  have  had  this  same  variance  within  one 
serv^.ce  on  different  contracts.  I  appreciate  how  this  can 
happen  because  common  items  are  used  in  such  diversified 
equipments,  and  the  quantity  needed  to  support  these  equip¬ 
ments  varj'  with  the  frequency  with  which  the  item  is  used  in 
the  equipment.  But  this  does  not  help  industry  when  the 
services  ask,  "How  much  does  it  cost?". 

I  will  admit  from  the  beginning  that  we  still  haven't 
solved  this  problem  completely,  and  because  of  its  complexity 
we  orobably  never  will.  However,  we  have  done  this  much.  For 
every  iten  in  a  system,  you,  the  military  buy  supporting  spare 
parts.  These  we  itemize  on  a  form  we  call  a  parts  list.  Spe¬ 
cialists  review  '^very  item  and  prepare  a  ^02A  card  recommending 
a  method  of  pack  according  to  military  specifications.  These 
in  turn  are  submitted  to  the  procuring  service  for  approval 
before  the  actual  packing  is  performed.  When  the  item  is 
available  to  the  shipping  department  a  sample  pack  is  made 
and  approved  by  the  local  service  inspector.  At  this  time 
the  required  materials  are  noted  on  a  copy  of  the  J02A  card, 
and  other  information  such  as  weight  and  cube  are  coii5>leted. 

Our  planners  time  the  sample  package  and  establish  a  piece 
work  rate;  they  also  nc's  the  cost  of  material.  All  infor¬ 
mation  except  cost  is  tuan  transferred  to  the  master  302A 
card  and  copies  are  forixarded  for  final  approval  to  the  pro¬ 
curing  agencies. 

This  procedure  is  not  entirely  in  accordance  with  In- 
stmictions  but  it  is  the  only  workable  procedure  we  have  been 
able  to  devise.  When  the  initial  card  is  made  all  information 
such  as  weight  and  cube  cannot  be  obtained  because  the  special¬ 
ist  must  work  from  drawings  in  many  cases.  Otherwise  we  would 
hold  shipment  of  all  items  pending  approval  of  the  cards. 

To  control  costs  wc  stock  several  items  in  graduated  sizes 
and  fit  the  item  into  the  nearest  material  size.  This  elimi¬ 
nates  costly  construction  of  special  material.  These  stock 
materials  fall  into  three  groups,  BB  boxes  for  light  weight 
items,  corrv-gated  boxes  for  heavier  items  and  exterior  ship¬ 
ping  containers,  and  vapor  barrier  pouches.  By  having  stand- 
aixi  sizes  we  can  purchase  in  volume,  thus,  effecting  the  cost 
reductions  to  the  services. 

Recently  I  have  read  several  military  reports  concerning 
the  cost  of  the  packaging  program.  These  reports  vary  from 
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six  to  nine  percent  of  the  military'  budget.  I  am  happy  to 
report  that  by  use  of  the  controls  outlined  above  my  company 
has,  during  the  past  year,  preserved,  packaged,  and  packed 
all  items  at  an  average  cost  to  you  far  below  the  national 
average  of  six  to  nine  percent. 
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Al.  5levision  of  Packaging  Requirements 
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The  problems  a  contractor  must  face  when  it  is  neces¬ 
sary  or  desirable  to  revise  the  packaging  requirements 
included  in  a  contract  or  bid  invitation.  Methods  of 
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Revision  of  Packaging  Requirements 

Commander  G.  L.  Griffin 
Office  of  Naval  Material 


I  am  sui'e  that  all  of  you  will  agree  that  the  most 
advantageous  course  for  industry  and  for  the  Government  is 
to  eliminate  the  need  for  changes  in  a  contract  or  a  speci¬ 
fication.  The  best  approach,  it  seems  to  me,  is  to  have  the 
specification  right  when  it  goes  uo  print.  Now  that  means 
that  industry* 3  best  opportunity  to  achieve  what  it  wants 
in  a  specification  is  during  the  period  when  that  speci¬ 
fication  is  being  drafted  and  before  it  is  firalized.  Now 
typically  a  military  specification  will  be  drafted  by  seme 
military  agency.  As  an  example,  let  us  use  the  Bureau  of 
Supplies  and  Accounts,  The  draft  is  then  circulated  to 
that  segment  of  industry  who  has  the  primary  interest  or 
one  of  the  primary  interests  in  that  specification.  If  it 
is  not  circulated  to  the  entire  industry,  it  will  generally 
be  circulated  to  the  trade  and  associations  which  represent 
that  industry.  Before  going  to  press,  the  majority  of  the 
changes  and  comments  will  be  incorporated  into  the  speci¬ 
fication.  Once  a  specification  is  in  being,  if  industry 
feels  that  changes  should  be  mduie,  the  proper  course  is  to 
take  up  the  question  with  the  custodian  of  that  specifica¬ 
tion,  I  think  it  is  ■'mportant  that  when  the  feeling  arises 
that  a  change  is  necessary,  that  action  be  taken  before  the 
question  is  broxight  to  a  head  as  part  of  a  contract  because 
once  a  specification  is  incorporated  into  a  contract,  it  is 
more  difficult  to  change  the  specification  because  there  is 
all  the  urgency  of  delivery  and  all  of  the  other  things 
which  are  connected  with  a  contract. 

Now  the  problem  we  are  going  to  discuss  is  certainly 
not  limited  to  packaging.  The  necessity  for  change  in  a 
contract  or  bid  invitation  arises  in  many  areas,  and  we 
will  try  to  attack  the  problem  in  general  terms.  First  of 
all,  let  me  say  that  the  natural  tendency  not  to  rock  the 
boat  should  be  overcome.  Contrary  '■he  impression  which 
exists  in  some  quarters,  the  military  is  always  interested 
in  progress,  and  we  are  not  adverse  to  change.  Bear  in  mind 
that  the  requiring  agency  who  sets  up  the  specification  and 
incorporates  it  into  the  invitation  for  bid  or  request  for 
proposal  may  often  be  too  close  to  the  forest  to  see  the 
trees,  and  therefore  to  achieve  progress  in  the  area  it  is 
often  necessary  for  some  outs'ider  to  take  a  fresh  look  at 
what  we  are  specifying  and  point  out  improvements  which  can 
be  made;  or  point  out,  for  instance  ovar-specification,  I 
don’t  think  anybody  realizes  better  than  the  armed  forces 
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that  we  have  no  monopoly  on  good  ideas.  However,  I  would 
like  for  you  to  also  take  a  look  at  the  reverse  of  the  coin. 
There  are  times  when  you  will  make  suggestions  which  the 
military  will  find  impossible  to  go  along  with,  very  often 
for  reasons  which  they  know  and  you  don't  know.  While  I 
would  say  that  perhaps  those  cases  would  be  in  the  minority, 

I  would  ask  you  to  be  a  little  patient  when  that  situation 
arises.  Give  them  the  benefit  of  the  doubt. 

Now  in  these  types  of  transactions,  I  think  it  is 
important  to  remember  that  the  contracting  officer  is  your 
clear  channel  for  these  changes.  While  it  is  often  easier 
sometimes  to  go  directly  to  a  technical  agency  and  talk 
with  the  technical  agency,  I  would  say  that  in  the  long  run 
you  will  be  better  off  by  taking  your  problem  to  the  con¬ 
tracting  officer.  After  all,  he  is  going  to  be  the  man  who 
will  ultimately  change  the  contract.  Conscientious  con¬ 
tracting  officers  will  take  up  the  problem  and  will  see  that 
it  is  speedily  resolved. 

Now  to  take  things  in  their  logical  order,  I  would  like 
to  discuss  invitations  to  bid  first.  In  discussing  that,  we 
may  as  well  include  the  request  for  proposal  used  in  nego¬ 
tiated  contracts,  although  I  am  sure  that  most  of  you  realize 
that  the  invitation  for  bid  is  a  technical  term,  restricted 
to  public  advertisement.  Now  if  there  is  any  one  general 
suggestion  that  a  contracting  officer  could  make  on  how  to 
avoid  trouble  in  dealing  with  the  Goverament,  I  would  say 
it  is  simply  this:  read  the  specifications,  I  think  you 
would  be  amazed  if  you  knew  the  number  of  requests  which 
are  received  by  contracting  officers  of  all  the  armed 
forces  after  a  contract  has  been  made  to  i*- crease  the  price 
of  the  contract  simply  because  somebody  forgot  to  read  the 
packaging  specifications  and  suddenly  found  out,  after 
signing  the  contract  and  getting  down  to  work,  that  the  cost 
of  packaging  far  exceeded  the  margin  of  profit  allowed  for 
the  contract,  I  would  say  that  of  all  of  the  places  where 
we  run  into  trouble,  one  of  them  is  in  packaging.  There 
seems  to  be  a  tendency  on  the  part  of  material  suppliers 
to  pass  lightly  over  the  specifications,  I  can  tell  you 
from  some  very  sad  experiences  that  that  is  a  mistake.  It 
is  essential  that  invitations  or  proposals  be  gone  over  as 
soon  as  they  are  received,  and  not  be  allowed  to  lie  around 
until  toward  the  close  of  the  period  which  has  been  set  by 
the  contracting  officer  for  the  receipt  of  bids  or  proposals, 
I  say  that  for  this  reason:  if  you  have  a  suggestion  lor 
change  in  the  specification  which  is  indue  rd  in  the  invita¬ 
tion  for  bid,  and  that  proposal  is  going  to  be  studied 
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and  run  down  with  the  technical  activity  and  then  finally 
approved,  it  must  be  put  out  to  all  bidders.  And  as  you  know, 
many  of  our  bids  go  to  well  over  a  hundred  bidders,  so  that 
there  Ls  Just  the  processing  time  involved  which,  if  we 
receive  your  suggestion  for  change— matter  how  good  it 
may  be—if  it  is  too  late  in  the  day,  there  are  times  when 
we  will  simply  have  to  go  along  with  the  invitation  as 
written,  since  time  will  not  permit,  say,  the  cancellation 
of  that  invitation  and  starting  all  ever  again.  So  I  think 
that  it  is  essential  that  when  you  make  a  suggestion  for  a 
change  to  an  invitation  for  bid  or  request  for  proposal, 
that  it  be  made  in  a  timely  manner. 

Now  the  second  point  that  I  would  make  with  regard  to 
public  advertisement  is  this:  that  where  you  dc  have  a 
suggestion  for  the  change  in  an  invitation  to  bid  and  you 
are  not  in  the  pos*.  .ion  to  make  it  in  time  but  you  still 
feel  that  it  should  be  brought  to  the  attention  of  the  con¬ 
tracting  officer,  that  you  ^irst  of  all  submit  an  invitation 
to  bid  which  conforms  to  the  invitaticn  for  bid,  because 
that  will  keep  you  in  the  ball  game.  It  is  always  a  sad 
thing  for  a  contracting  officer  to  open  what  is  otherwise 
a  very  good  bid  in  a  public  advertisement  snd  find  that 
somebody  has  bid,  say,  on  an  alternative  method,  without 
bidding  on  the  method  which  was  originally  specified.  When 
that  happens,  the  contracting  officer  has  no  choice  but  to 
rule  that  the  alternate  bid  is  non-conforming,  and  tlirow  it 
out.  When  he  receives,  one,  a  conforming  bid,  and,  two,  an 
alternate  bid,  at  least  you  are  still  in  the  ball  game.  If 
the  armed  force  involved  feels  that  the  suggestion  has  suf¬ 
ficient  merit  to  it,  it  will  cancel  the  invitation  for  bid 
and  start  all  over  again.  But  I  xirge  you  always  to  submit 
a  conforming  bid  so  that  at  least  you  will  not  be  ruled  out 
of  the  competitioii. 

Once  a  contract  has  been  awarded  and  production  is 
under  way,  you  may  perceive  a  better  ot’  a  money-saving  way 
to  do  the  Job,  The  first  thing  to  do  is  to  check  yoiur 
suggestion  or  your  idea  with  the  cognizant  inspector  becatise 
there  is  a  very  good  chance  that  he  will  have  had  experience 
along  this  same  line  with  other  contractors,  or  at  any  rate 
he  will  be  able  to  give  you  valuable  assistance.  The  next 
step  is  to  write  or  to  otherwise  consnunicate  with  the  con¬ 
tracting  officer,  and  to  outline  your  proposed  change  to 
him  in  enotagh  detail  that  he  can  take  the  thing  up  with  the 
requiring  or  the  technical  activity  involved  and  make  an 
intelligent  decision  on  the  thing  without  having  to  go  back 
to  you.  If  possible,  I  would  suggest  that  you  include 
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whatever  cost  c.ata  you  have  available  so  that  the  contract¬ 
ing  officer  will  understand  whether  this  is  going  to  cost 
money,  whether  you  feel  that  you  will  be  in  a  position  to 
make  a  rebate,  or  irtiat.  Now  the  contracting  officer  will 
gt.t  technical  approval.  Once  that  is  secured,  he  will  then 
negotiate  the  change  with  you.  The  final  step  in  the  chain 
is  for  tl.e  contracting  officer  to  issue  an  aiamendi-ant  to 
your  contract, 

Now  when  we  start  taliuj^g  about  invitations  t  >  bid  and 
contracts,  we  are  talking  about  legal  entities,  I  tiou;;ht, 
therefore,  it  would  probably  be  valuable  to  you  to  lot 
Mr.  Cobum,  who  is  a  member  of  the  Navy's  Office  of  General 
Counsel,  discuss  some  of  the  legal  Implications  of  invitations 
to  bid  and  contracts  with  you, 

k  of  k 
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air.  George  M.  Coburn 

Office  of  Counsel,  Department  of  the  Navy 


Mr,  Justice  Holmes  once  said  that  persons,  in  their 
dealings  with  the  Federal  Government,  must  turn  square  cor¬ 
ners.  In  connection  with  considering  revisions  to  packag¬ 
ing  and  related  requirements  included  in  Government  procure¬ 
ments,  I  would  like  to  sketch  very  hastily  and  briefly  some 
of  the  square  corners  or  legal  boundaries  that  come  to  play. 

F'rst  of  all,  let’s  take  a  look  at  the  making  of 
Government  contracts.  As  Commander  Griffin  pointed  out,  our 
contracts  are  made  in  one  of  two  ways :  they  are  '"•ither  made 
by  formal  advertising  on  the  one  hand,  or,  in  a  fewer  number 
of  cases,  by  negotiation.  The  essential  difference  between 
the  advertised  and  the  negotiated  method  of  contracting  is 
that  in  the  case  of  the  advertised  method  there  is  very 
little,  if  any,  leeway  for  bargaining  or  dickering  of  the 
deal.  The  supplier  is  pretty  much  limited  to  offering  a 
price  and  delivery  on  the  basis  of  the  other  terms  specified 
in  the  Goverrjnent ’ s  invitation  for  bid.  Negotiation,  on  the 
other  hand,  at  least  contemplates  that  there  be  opportunity 
for  dickering  of  the  deal. 

In  connection  with  advertised  prociirement,  the  first 
step  is  the  Government’s  invitation  for  bids.  Ordinarily 
the  Government  tries  to  allow  a  minimum  of  thirty  days  for 
the  examination  and  preparaticn  of  bids  by  suppliers.  The 
invitation  for  bid  ordinarily  references  the  packaging 
specification.  Those  specifications  may  or  may  not  be 
attached  in  a  physical  sense  to  the  invitation  for  bid  forms. 
In  any  event,  those  packaging  specifications  constitute  an 
essential  element  of  the  invitation  for  bids.  So,  therefore, 
as  Commander  Griffin  suggested,  I  would,  reiterate  tJiat  it  is 
of  the  first  importance  that  bidders  carefully  review  and 
tfiat  they  understand  exactly  what  is  required  by  the  invita¬ 
tion  for  bid  in  connection  with  packaging  and  related  things. 

If,  after  examination,  it  appears  that  a  better  way  or 
an  alternative  way  of  accomplishing  the  preservation,  packag¬ 
ing,  or  packing,  is  evident  to  a  bidder,  his  main  and  pro¬ 
bably  only  opportunity  to  suggest  a  change  in  the  invitation 
in  that  respect  is  to  communicate  his  suggestion  to  the  con¬ 
tracting  officer  as  far  in  advance  as  possible  of  the  date 
set  for  the  opening  of  bids.  If  the  siiggestion  is  meritor¬ 
ious  and  could  result  in  a  savings  to  the  Government  on  the 
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one  hand,  and  still  meet  the  essential  preservation,  and 
packing  needs  of  the  Government,  ix.  is  more  probable  than 
not  that  the  Goveraroent  will  amend  the  invitation  for  bids  to 
adopt  that  suggestion.  On  the  other  hand,  the  same  sugges¬ 
tion  stands  very  little  chance  of  incorporation  in  that 
particular  procvirement  if  the  suggestion  is  not  made  until 
after  the  bids  are  opened.  Different  considerations  come 
into  play  at  that  point.  For  one  thing,  it  is  generally 
disadvantageous  to  other  bidders,  as  well  as  to  the  need  of 
the  Government  for  obtaining  the  supplies  within  a  reasonable 
time,  to  cancel  an  invitation  for  bid  and  to  readvertise  pro- 
cxirement  after  the  bids  have  been  opened.  Any  suggested 
change  must  have  extraordinary  merit,  either  price-wise  or 
in  terms  of  improving  the  quality,  and  thereby  better  meet¬ 
ing  the  needs  of  the  Government  as  far  as  packaging  is 
concerned. 

Now  let's  first  of  all  take  a  look  at  what  a  bid  is, 
in  the  legal  signification.  A  bid  is  a  promise,  a  promise 
to  furnish  the  supplies  or  services  described  in  the  invita¬ 
tion,  at  the  prices  and  at  the  times  stated  by  the  bidder. 

It  is,  in  business  parlance,  an  offering.  Unlike  ordinary 
business  offers.  Government  bids  may  not  be  withdrawn  or 
modified  after  the  time  fixed  for  opening  of  the  bid,  Tou 
may  ask,  does  the  Government  impose  this  square  corner? 
Why  do  Government  procurement  practices  differ  from  ordinary 
business  practices  in  this  respect?  I  think  the  ansv/er  is 
not  fai'  to  see.  The  Government  procurement  statutes  by  and 
large  require  that  Government  contracts  be  made  by  adver¬ 
tising.  It  is  obvious  that  a  procurement  cannot  be  adver¬ 
tised  if  the  contract  awarded  does  not  substantially 
resemble  the  contract  that  was  advertised.  If  packaging 
method  "a"  is  included  in  the  invitation  for  bid  and  the 
resulting  contract  specifies  packaging  method  "b",  that 
contract  I  submit  was  not  advertised,  Tnat  means  that  any 
bidder  who  seeks  to  withdraw  or  modify  his  bid  after  the 
opening  cannot — his  modification  or  withdrawal  cannot  be 
given  thought. 

That  does  not  mean  that  the  Government  has  an  indefinite 
period  of  time  to  consider  the  bids.  The  invitation  forms 
ordinarily  specify  a  period  of  sixty  days,  and  the  bidder  is 
free  to  insert  a  shorter  period  of  time. 

Now  then,  so  far  as  the  packaging  is  concerned,  unless 
the  bidder  expres-ly  states  otherwise  in  his  bid,  by  citing 
the  bid  and  iriser..ing  the  price  in  delivery  terms,  he  is 
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legally  presumed  to  be  bidding  on  the  packaging  requirements 
specified  in  the  invitation.  And  if  his  bid  be  accepted, 
the  packaging  specifications  set  forth  in  the  invitation 
for  bids  form  an  integral  part  of  the  resulting  contract* 

I  have  said  that  bids  may  not  be  withdrawn  or  modified 
after  the  time  fixed  for  opening  of  bids.  There  are  two 
exceptions  to  that — two  principal  exceptions— ^hich  may 
affect  packaging.  One  is  where  the  bid  is  late,  or  the  bid 
modificati.n  is  late,  but  the  failure  to  arrive  on  time  was 
due  to  a  delay  in  the  mails  for  which  the  bidder  was  not  res¬ 
ponsible,  A  second  exceptiai  is  where  a  bidder  can  establish 
prior  to  the  award,  but  after  the  opening  of  bids,  that  he 
has  made  what  we  call  a  mistake  in  his  bid.  By  that  we  mean 
that  by  reasonably  persuasive  evidence  a  bidder  can  establish 
that  the  bid  he  submitted  was  not  the  bid  he  intended.  We 
frequently  have  the  situation  in  which  a  bidder  will  tell  us 
after  the  bids  have  been  opened  that  he  did  not,  for  example, 
notice  that  the  supplies  were  to  be  packed  for  export  ship¬ 
ment,  He  tells  us  tliat  was  in  the  fine  print  somewhere, 
and  due  to  the  delaj-  in  receiving  the  specifications  in  the 
bid  fonns,  he  inadvertantly  overlooked  that.  Well,  if  his 
price  be  substantially  out  of  line  with  the  other  bids  re¬ 
ceived,  as  well  may  be  the  case  in  some  of  his  packaging, 
and  if'  by  furnishing  his  work  sheets  and  other  papers  used 
in  preparing  the  bids,  he  can  reasonably  establish  tliat  this 
export  packing  was  not  included  in  his  bid,  we  have  pro- 
ced\ires  whereby  the  bidder  will  be  permitted  to  withdraw 
that  bid  from  the  consideration.  There  is  also  a  further 
exception  in  that,  where  a  bidder  equally  makes  a  mistake 
but  not  only  can  show  that  the  bid  he  submitted  was  not  the 
bid  he  intended— which  is  a  negative  showing — but  can  go 
b^ond  that  and  establish  clear  and  convincing  evidence 
of  what  his  intended  bid  was.  And  if  his  bid,  as  corrected 
to  conform  with  his  intended  bid,  is  the  low  bid  and  is 
otherwise  eligible  for  the  award,  we  also  have  procedures 
whereby  that  bid  can  be  corrected.  But  these  exceptions 
are  no  safe  harbor  in  which  to  take  refuge.  The  difficult 
legal  questions  arise  as  to  the  sufficiency  of  evidence  of 
the  mistake,  and  naturally  we  have  to  resolve  the  doubts  in 
favor  of  the  Government  or  to  avoid  prejudicing  the  interests 
of  the  bidders  who  are  in  the  running. 

The  contracting  officer  has  very  little  discretion  in 
respect  of  the  acceptance  of  bids.  Basically  he  must  accept 
the  bid  idiich  conforms  to  the  essential  requirements  of  the 
invitation;  and  notwithstanding  the  price  advantage  to  the 
Government  of  a  low  bid  which  does  not  conform  to  the 
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essential  requirements  in  the  invitation,  he  is  not  at 
liberty  to  accept  that  non~conforming  low  bid. 

Now  what  is  the  test  to  determine  whether  a  bid  does 
or  does  not  conform  to  the  essential  requirement  of  the 
invitation?  The  test  is  whether  the  deviation  g'oes  to  the 
substance  of  the  requirement  so  as  to  effect  price,  the 
quality,  or  the  quantity  of  the  supplies  or  services,  Anj' 
deviation  which  has  those  characteristics  ordinarily  causes 
the  rejection  of  that  bid.  As  Commander  Griffin  pointed  out, 
the  only  possible  alternative  to  that  is  the  cancellation  or 
rejection  of  all  bids  and  the  readvertisement  of  the  require¬ 
ment.  But  that  action  will  be  taken  only  in  very  exceptional 
cases. 


Turning  for  a  moment  t.o  negotiated  procurement,  unlike 
formal  advertising  tuei-e  is  leeway  to  bargain  or  dicker 
packaging  terms.  Bidders  or  suppliers  will  receive  ordinar¬ 
ily,  under  negotiated  procurement,  a  document  labeled  "Re¬ 
quest  for  Quotation".  On  the  other  hand,  there  is  a  technical 
difference  between  them.  A  Request  for  Proposals  is  similar 
in  many  respects  to  an  invitation  for  bids  in  that  the  re¬ 
quest  is,  that  offers  be  submitted  in  *esponse  to  the  request, 
A  Request  l‘or  Quotation,  on  the  other  hand,  is  a  request  that 
the  supplier  furnish  certain  information  which  may  serve  as 
a  basis  upon  which  to  commence  negotiations,  looking  toward 
the  making  of  a  contract.  The  Request  for  Proposals,  on  the 
other  hand,  differs  materially  from  the  invitation  for  bids 
in  that  the  offeror  or  supplier  is  not  bound  to  keep  the 
offer  good  or  open  for  a  stated  period  of  time.  He  is  at 
liberty,  legally  speaking,  to  modify,  withdraw  that  offer  at 
any  time  prior  to  that  offer’s  acceptance  by  the  Government, 

In  that  respect  the  proposal-type  of  offer  is  on  all  fours 
with  the  ordinary  business  offer.  In  addition,  the  con¬ 
tracting  officer  has  greater  leeway.  In  respect  of  what 
would  be  regarded  as  a  non-conforming  proposal,  the  Request 
for  Proposal  specifies  again  method  "a"  of  packa£;ing.  The 
supplier  states  in  his  offer  that  he  offers  method  "b". 

Under  advertising,  as  I  indicated,  we  would  have  little 
discretion  there.  Under  negotiation,  the  contracting  officer 
is  at  liberty  to  consider  that  alternative  proposal  on  the 
merits.  There  are  not  present  the  jurisdictional  bars  in 
the  exercise  of  his  discretion  which  obtain  in  the  adver¬ 
tised  procurement  field.  If,  on  the  merits  of  the  alter¬ 
native  proposal,  it  is  felt  that  the  alternative  would  meet 
all  requirements  and  would  not  increase  our  costs,  then  the 
contracting  officer  ordinarily  would  proceed  to  negotiate 
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procurement  with  all  prospective  contractors  on  the  basis  of 
that  modification.  Similarly,  the  mistake  in  bid  procedure 
does  not  apply  to  the  negotiated  o.f''erings.  If  the  supplier 
finds  he  made  a  mistake  in  his  procosal,  he  is  at  liberty — 
or  should  do  so — to  withdraw  or  modify  the  prior  to  the 
acceptance  of  the  proposal  by  the  contracting  officer. 

Let’s  look  briefly  at  the  administration  and  the  per¬ 
formance  of  the  contract  after  it  has  been  entered  into. 

For  these  purposes,  it  matters  not  whether  the  contract  was 
advertised  or  negotiated.  The  same  basic  considerations 
apply.  First,  I  want  to  menticn  the  authority  and  res¬ 
ponsibility  of  the  Government  inspector,  who  is  ordinarily 
the  Imjr.ediate  point  of  cont-act  with  the  contractor.  That 
inspector  is  required  to  inspect  and  accept  or  reject 
supplies  strictly  in  accordance  with  the  specifications  and 
other  requirements  of  the  contract.  He  has  no  authority, 
unless  the  contract  e::.  ^essly  states  otherwise,  to  author¬ 
ize  changes  in  the  packaging  or  related  specifications.  It 
matters  not  on  the  merits  of  the  change,  the  fact  that  the 
change  is  a  marvelous  idea  and  will  benefit  everybody  con¬ 
cerned  does  not  vest  the  inspector  wi::n  authority  to  enter¬ 
tain  that  change.  In  other  words,  contractors  undertake 
departure  from  the  contract  specifications  or  the  packaging 
specifications  in  the  performance  of  the  contracts  at  their 
peril.  It  has  too  often  resulted  in  the  rejection  of  the 
supplies  due  to  the  not-conforming  packaging,  with  the  conse¬ 
quent  loss  to  the  c<»i tractor  which  he  cannot  recover.  If 
the  contractor  feels  that  better  ways  or  cheaper  ways  obtain 
form  performing  the  contracts  so  far  as  the  packaging  is 
concerned,  he  must  obtain  a  contract  amendment,  setting 
forth  the  details  of  that  change,  before  he  is  at  liberty 
in  the  sense  of  being  eontracturally  covered  to  proceed 
with  the  performance  of  the  contract  as  changed. 

Now  a  word  about  how  these  changes  can  be  made, 
Ordinari'y  we  have  what  we  call  fixed-price  contracts. 

They  impose  an  obligation  on  the  parties — both  parties — 
to  perform  the  contract  at  tte  contract  price  regardless 
of  the  cost  of  performance.  If  the  cost  of  performaince 
is  substantially  less  of  the  price,  the  windfall  goes  to 
the  contractor.  If  it  substantially  exceeds  the  price, 
the  Government,  on  the  other  hand,  receives  the  benefit. 

These  contracts  vest  what  we  call  property  rights  in  the 
Government  to  receive  the  performance  at  that  price  on  the 
one  hand,  and  to  hold  the  contractor  responsible  for 
damages , 
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It  follows  that  any  changes  in  packaging  must  be  sup¬ 
ported  by  what  we  call  consideration.  If  the  change  invol¬ 
ves  a  reduction  in  the  technical  requirements,  the  change 
will  have  to  be  accompanied  by  a  reduction  in  the  price 
measvired  by  the  theoretical  cost  of  the  performance  of  the 
contract  in  accordance  with  the  prior  method.  Conversely, 
in  change  in  the  specifications  which  increases  the  cost  to 
the  Government,  it  ordinarily  cannot  be  undertaken  unless 
it  is  clear  that  the  Government's  requirements  have  changed 
and  those  requirements  cannot  be  met  by  performing  the  con¬ 
tract  in  accordance  with  its  present  terms. 

In  conclusion,  I  would  say  that  you  may  quite  well 
wonder  what  the  underljring  reason  is  for  all  these  square 
comers,  why  they  have  to  be  turned,  why  the  Government 
cannot  engage  in  ordinary  business  practices  in  these  areas, 
I  think  the  answer  can  only  be  that  all  of  us  are  charged 
with  the  obligation  of  spending  your  money~your  money  as 
taxpayers.  And  unless  we  have  reasonable  safeguards  to 
avoid  the  waste  or  the  misapplication  or  misappropriation 
of  that  money,  we  cannot  effectively  discharge  our  obliga¬ 
tions  as  public  servants. 
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In  the  Navy,  the  inspector  is  a  representative  of  the 
Naval  Inspection  Service,  which  is  that  organization  which 
contractors  contact  after  they  have  been  successful  in  ob¬ 
taining  a  Navy,  Army,  Air  Force,  or  other  Government  activ¬ 
ity  contract,  which  requires  Navy  inspection  or  which  has 
been  referred  to  a  Navy  Inspection  Office  by  another  Govern¬ 
ment  activiLty.  I  mention  this  initially  for  the  purpose  of 
familiarizing  all  persons  v/ith  the  Navy  Inspection  Service. 
Under  the  Defense  Department  procedure,  there  is  established 
a  single-service  inspect ion j  that  is,  the  Navy  inspects  for 
the  other  services  of  the  Department  of  Defense;  and,  like¬ 
wise,  they  inspect  for  the  Navy.  This  procedure  establishes, 
under  ordinary  circumstances,  one  inspection  service  enter¬ 
ing  a  plant  in  industry.  From  the  contractor’s  point  of 
view,  the  program  is  generally  desirable  inasmuch  as  he  has 
only  one  inspection  office  to  contact. 

The  inspector  acts  in  the  capacity  of  liaison  repre¬ 
sentative  between  the  manufactxxrer  and  the  Government. 

Upon  him  rests  the  responsibility  of  seeing  that  the 
Government  receives  material  in  accordance  with  the  con¬ 
tract  specifications,  drawings,  or  other  specifications 
pertinent  to  the  requirements  as  set  forth  in  the  contract 
involved.  These  requirements  are  set  forth  in  all  contracts. 
Aside  from  the  material  required  by  the  contract,  one  of  the 
most  important  items  of  the  contract  usually  overlooked  is 
the  preservation,  packaging,  packing  and  marking  require¬ 
ment,  Unless  a  contractor  reads  this  requirement  of  the 
contract,  he  usually  finds  himself  in  difficulty  and  may 
suffer  a  considerable  financial  loss  due  to  the  require¬ 
ments  of  the  packaging  specifications  as  outlined  specifi¬ 
cally  in  the  contract,  not  having  been  adhered  to, 

I  most  urgently  advise  that  everyone  concerned  with 
Navy,  Array,  Aii-  Force,  or  other  Govemment-agaicy  bidding, 
give  this  matter  careful  and  considerate  study. 

Your  inspector  of  Naval  material  or  his  branch  office 
is  as  close  to  you  as  your  telephone,  and  he  is  always 
available — not  to  help  you  bid,  but  to  interpret  specifi¬ 
cations  and  contract  requirements,  to  furnish  specifications, 
to  advise  you  of  any  and  all  materiar:  that  is  on  the  qualified 
products  list,  which  may  be  an  important  part  of  your  contract. 
He  is  prepared  to  aid  in  the  clarification  of  any  information 
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contained  in  the  contract  vrtiich  may  need  explanation,  or 
with  which  yc\j  are  not  familiar,  • 

To  help  you  do  this  job,  after  you  have  obtained  a 
contract,  you  receive  from  the  Inspection  Office  a  notice 
of  instruction.  This  is  just  to  help  you  interpret  many 
things  which  are  also  a  part  of  the  contract.  This  docu¬ 
ment  has  valuable  simplified  information.  If  it  is  a  diffi¬ 
cult  contract,  the  inspector  would  probably  also  contact  you 
by  phone  or,  if  necessary,  make  a  trip  out  to  see  you. 

When  in  dotjbt,  contact  your  inspection  office  in  regard 
to  packaging,  packing,  preservation  and  marking.  Find  out 
just  what  is  required  to  prepare  material  for  shipment  to 
meet  the  requirements  of  the  contract,  lour  inspector  is 
trained  to  loiow  what  constitutes  good  packaging  and  packing 
requirements  vender  the  specification,  and  will  furnish  y-c-u 
witli  the  instructions  and  information  that  you  may  need.  In 
your  area,  there  are  establishments  which  do  packaging, 
accomplish  ro’esei'vation,  packing  and  marking.  They  have 
trained  personnel  who  are  familiar  with  all  of  the  specifi¬ 
cations  necessary  to  effect  the  desired  and  required 
Government  packaging,  I  am  not  trying  to  sell  these  men, 
but  they  are  there  when  you  are  unable  to  do  the  work  your¬ 
self.  This  has  been  ably  published  in  a  bulletin  put  out 
by  the  Commerce  Department,  to  ne3p  you  in  establishing  good 
packaging  practices. 

The  inspector  reviews  all  contracts  requiring  inspection, 
studies  the  requirerents  j  and  with  t)iis  information  readily 
available  at  his  finger-tips,  plans  the  inspection  procedure 
with  the  utmost  concern,  to  see  that  the  Government  is  re¬ 
ceiving  material  as  required  and  set  forth  under  the  terms 
of  the  contract.  He  is  also  sometimes  in  a  position  to  help 
clarify  many  of  the  specifications  without  going  back  to  the 
contracting  officer.  They  are  there.  He  definitely  can 
help  you  to  interpret  them.  Any  changes  in  the  contract, 
after  you  receive  it,  would  naturally  come  by  way  of  the 
Inspection  Office,  with  his  indorsement  to  the  requirements, 
to  help  you  and  the  contractor  to  come  to  some  particular 
terms  or  agreement. 

The  supervising  inspectors  have  regular  educational 
programs  for  the  purpose  of  training,  supervising,  and 
thoroughly  familiarizing  their  inspectors  on  these  require¬ 
ments,  When  time  has  permitted,  contractors  have  been 
invited  to  sit  in  on  these  preservation,  packaging,  and 
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packing  seminars.  The  manufacturers  are  Invited  to  ask 
questions  freely,  for  the  explicit  purpose  of  explanation 
and  clarification,  even  of  the  fane  print.  It  is  essential 
and  advisable  that  any  and  every  manufacturer  biddjjig  on  or 
accomplishing  Defense  Department  work  have  at  his  disposal 
the  latest  copy  of  the  specifications* 

I  should  like  to  leave  you  with  this  thoijght:  read 
tH’^roughly,  carefully  and  comprehensively,  the  preservaticn, 
packaging,  packing  and  marking  requirements  of  your  contract — 
as  thoroughly  and  as  well  as  you  read  and  study  the  material 
requirements.  You  will  profit,  and  the  Government  will  re¬ 
ceive  from  yovor  place  of  manufacture,  mill,  foundry  or 
factory,  good  material,  made  strictly  according  to  the 
specifications,  and  packaged  or  packed  properly.  This  will 
result  in  the  happy  combination  of  having  usable  material  at 
the  destination  on  time. 
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COf.MANDER  GRIFFIN:  Ladies  and  gentlemen,  the  only- 
reason  for  our  being  here  is  to  be  of  assistance  to  you, 
so  -we  will  ;.ow  really  turn  this  meeting  over  to  you,  to  ask 
such  questioiis  or  to  raise  any  points  which  you  -would  like. 

We  will  attempt,  within  the  confines  of  our  knowledge,  to 
assist  you. 

MR.  BABCOCK  (Convair):  Will  we  receive  a  transcript  of 
this  session’ 

CHAIRMAN:  I  understand  that  transcripts  are  being 
made.  I  would  imagine  thaji  if  you  are  going  to  need  trans¬ 
cripts  that  you  had  better  put  in  an  order  for  them,  I 
don't  know  how  many  they  are  planning  to  make.  I  don’t 
know  if  they  will  get  a  transcript,  but  I  think  it  would  be 
well  to  check  the  desk. 

\  i..  BABCOCK:  As  I  gather,  any  interpretations  would 
have  yo  come  through  the  local  inspector,  is  this  right? 

CHAIRMAN:  It  should  be.  Now  that  is  the  normal  chain 
on  that,  for  you  to  write  the  contracting  officer  ■’^ia  the 
inspector.  Ordinarily  the  contracting  officer  will  either 
answer  via  the  inspector  or  else  answer  with  a  cok-  to  the 
inspector, 

MR.  vVOODEY:  If  the  contractor  will  contact  the  inspec¬ 
tor,  they  will  try  to  interpret  and  come  up  with  a  clear 
understanding  of  what  is  required  by  the  contract.  If  it 
cannot  be  accomplished  in  that  manner,  then  a  letter  indorsed 
by  the  inspector — not  just  forwarded,  but  indorsed — will  go 
to  the  contracting  officer c 

Now  if  it  is  an  important  question  of  delivery  on  a 
particular  contract,  where  the  preservation,  packaging  and 
packing  specifications  hold  up  the  delivery,  sometimes  a 
speed  letter  or  a  dispatch  will  be  sent  to  the  contracting 
officer  so  he  can  make  the  decision, 

MR.  BABCOCK;  I  am  thinking  of  where  we  run  into 
differences  of  interpretation  between  different  people  as 
to  some  of  the  batting  and  ground  rules — say  in  a  l^e  lA 
plant,  where  the  packing  can  be  either  a  unit,  intermediate, 
or  final  pack.  There  is  some  difference  of  opinion  as  to 
whether  a  imit  pack,  for  instance,  should  get,  say,  a  rough¬ 
handling  test  as  the  prototype.  This  interpretation  then 
should  come  from  the  local  chi^f  of  inspection,  is  this  right? 

MR.  WOODEY:  The  Office  of  Naval  Material  has  furnished, 
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through  the  supervising  inspectors,  to  the  chief  distri¬ 
bution  lists  of  the  entire  inspection  service,  a  3.etter 
which  definitely  advises  them  of  the  test  and  visual  in¬ 
spection  required  on  pre-production  test  or  prototype  and 
production  test.  The  Office  of  Naval  Material  has  outlined 
ttet  definitely,  conclusively,  and  it  is  very  clearly  inter¬ 
preted. 

MR.  BABCOCK:  That  information  is  with  the — 

MR.  WOODY:  With  the  inspectors,  yes,  sii', 

MR.  FITZGERALD  (Cadillac  Products):  I  have  seen  lots 
of  invitations  for  bid  with  just  a  reference  to  116B*  All 
right,  you  get  the  contract.  Yo'ir  inspector  comes  along, 
and  he  will  have  an  entirely  different  interpretation.  You 
should  have  the  interpretation  before  you  even  bid  the  con¬ 
tract  because  regardless,  if  you  package  one  way  on  116B, 
it  will  cost  you  more  money  than  if  you  do  it  another  way, 

MR.  BABCOCK r  There  are  a  lot  of  differences  in  inter¬ 
pretation. 

CH/iIRMAN:  I  think  Mr.  Woody’s  point  was  that  our  office 
has  furnished  an  interprv^taticn  to  the  Material  Inspection 
Service  on  these  points.  However,  I  realise  that  we  are 
never  going  to  have  a  perfect  organisation  as  long  as  it  is 
manned  by  human  beings,  *iS  long  as  we  have  human  beings,  we 
are  goiig  to  get  variatims  of  interpretation.  However,  if 
you  are  talking  about  where  you  have  a  difference  of  inter¬ 
pretation  from  the  inspector — I  understand  that  is  what  you 
ai'e  talking  vabout? 

MR.  FITZGERALD;  Right. 

CHAERMAN:  Where  you  feel  you  do  have  a  difference,  the 
answer  there,  the  man  who  will  resolve  it  is  the  contracting 
officer.  That  is  the  proper  place,  I  think,  if  you  cannot 
resolve  the  interpretations  with  your  inspector  of  Naval 
material  or  with  your  Air  Force  inspector,  or  whoever  he 
may  be.  The  proper  man  to  take  cnat  question  to  is  tie  con¬ 
tracting  officer, 

MR.  FITZGFRALP;  That  is  true,  but  there  is  another 
thing  that  has  to  be  thought  about  as  far  as  contractors  are 
concerned:  that  we  have  to  live  with  the  inspector.  If  we 
get  tough  with  the  inspector  by  going  to  the  fellow  above  him, 
you  are  in  trouble.  That’s  all  I  can  say, 

MR.  WOODY:  I  would  like  to  answer  the  gentleman.  I 
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have  traveled  this  partic\:ilja’  road  not  only  in  packaging  but 
many  collateral  duties.  I  know  in  industry  we  have  had  more 
problems  than  the  inspection  service,  I  have  heard  that  be¬ 
fore. 


As  I  look  around  the  audience,  I  see  that  many  irispec- 
tors  are  here.  They  are  human  beings.  Many  in  the  Naval 
Inspection  Service,  as  well  as  the  other  services,  have 
teen  to  school,  I  have  been  in  training  with  many  of  them. 
These  fellows  'nave  definite  technical  departments  in  their 
offices  that  can  resolve  ■‘"he  questions  for  you.  They  also 
are  governed  by  an  Inspection  Director,  with  whom  you  are 
free  to  talk  at  any  time  that  you  may  call, 

I  would  like  to  wipe  out  that  particular  thinking. 
Gentlemen,  you  are  not  Iji  trouble.  I  have  traveled  the 
road  for  sixteen  years  now.  Preservation,  packaging  and 
packing  has  been  my  field.  I  don't  know  it  all.  Many 
people  here  ar:-;  my  peers.  I  look  around  here  and  see  some 
of  the  fellows  who  have  taught  me.  But. in  sixteen  years  in 
packaging,  1  have  seen  it  grow  tip  to  the  military  inspection 
tnat  it  is  today. 


Any  time  you  see  fit,  go  to  your  Naval  Inspection 
Office,  or  to  your  Army  or  Air  Force — or  to  whatever 
inspection  office  you  deal  with.  The  door  is  opei. ,  They 
will  help  you.  And  you  will  not  be  in  trouble.  Believe 
me,  that  is  not  the  policy  of  our  services.  We  have 
trained  many.  We  are  still  training.  Manufacturers 
definitely  have  been  invited  in  to  iron  out  their  problems, 

Thic  idea  of  the  inspector  waiting  around  until  '.he 
contractor  is  ready  to  do  business — is  not  our  p;  ocedva’e. 

We  contact  you  people.  And  please,  if  I  only  leave  you 
with  this  tho\;ght;  we  are  human  beings,  V/e  will  f.ive 
you  every  favorable  consideration  that  we  knoir  how. 

Believe  me, 

I  see  these  fellows  that  are  inspectors.  That  is  the 
purpose  of  inspection — to  get  good  material  on  time.  There 
are  times  when  those  problems  come  up  that  you  speak  of, 
but  we  are  not  the  police  action  that  you  think  we  are.  We 
are  there  to  help, 

CHAIE}.(AN:  Mr.  Cox  of  the  Army  had  a  thought  on  your 
question.  I  would  like  to  ask  him  to  enlarge  upon  it  for 
a  minute, 

MR.  COX;  Are  you  from  Cadillac? 

MR.  FITZGERALD;  Yes. 

MR.  COX;  It  seems  you  do  have  a  problem  in  connection 


with  interpreting  your  bid  at  the  lime  of  preparing,  I  have 
just  made  a  note  of  that,  and  I  ;vill  take  it  back  and  see 
what  we  can  do  in  the  Army  to  help  on  that  particular  point, 

MR.  LAPEDUS:  I  am  with  the  Navy  Bureau  of  Supplies  and 
Accounts,  I  would  like  to  make  a  few  pertinent  remarks  on  tlie 
subject  of  MIL-P-116B,  and  any  other  specifications  or  stan¬ 
dards  which  offer  a  great  variety  of  methods,  types,  grades, 
sizes,  a.d  classes,  for  optional  use  or  for  selection  by  the 
user  of  the  doc\mient.  Unless  we  take  the  premise  that 
Commander  Griffin  made  earlier  and  emphasized  to  a  great 
extent  by  Mr.  Coburn— the  premise  of  careful  examination 
of  invitations  for  bid  in  order  to  make  an  intelligent  bid — 
unless  we  know  exactly  what  it  is  that  we  are  bidding  on, 
unless  we  know  precisely  what  it  is  that  we  are  using  to 
arrive  at  the  prices  that  we  are  submitting,  when  it  comes 
time  to  have  this  contract  administered  by  any  inspection 
service,  and  I  don’t  c-ire  whether  it  would  be  the  Govern¬ 
ment  inspection  service  or  your  own  inspection  service, 
someone  is  in  trouble,  Jt  is  like  throwing  a  catalogue  or 
a  dictionary  at  someone  and  saying,  "Here,  take  your  choice," 

Now  somewhere  in  the  initial  reading  and  evaluating  of 
this  invitation,  it  must  be  assumed  that  someone  kncv;  on 
what  basis  prices  were  being  arrived  at.  Now  one  of  the 
greatest  failures  that  take  place  in  this  packaging  business 
is  the  fact— par  ion  me  for  getting  to  the  roots  of  some  of 
this  problem  because  it  does  center  to  some  extent  in  indus¬ 
try — is  that  the  coordination  that  one  might  expect  to  find 
between  sales  departments  and  production  departments  and  the 
packaging  i:>eopl3  concerned  does  not  always  exist,  I  have 
traveled  the  country  very  broadly  ^d  very  widely  and  have 
found  this  to  be  an  absolute  case,  that  in  raainy  cases  sales 
departments  have  been  prone  to  slough  off  the  attention  to 
the  packaging  requirements,  submit  bids,  and  then  later  get 
the  whole  company  in  trouble.  It  is  rather  unfair  at  that 
point  to  say  that  your  difficulties  are  with  the  inspector 
becavise  the  real  cause  of  this  disease  took  place  long 
before  that.  This  is  merely  a  manlfistation  of  the  problem 
as  it  appears  to  the  relationship  between  the  company  and 
the  inspector. 

As  far  as  "116"  is  concerned,  I  would  like  to  say  this: 
it  almost  proves  the  old  adage  that  it  doesn't  pay  to  volun¬ 
teer  for  anything.  But  we  did  volunteer  to  try  to  do  some¬ 
thing  about  MIL-P-116B,  I  would  like  to  say  this  openly 
and  publicly;  that  it  is  one  hell  of  a  job.  We  have  gotten 
thousands  and  thousands  of  comments.  A  large  percentage  of 
these  comments  were  not  worth  the  paper  they  were  written 
on.  A  lot  of  the  comments  obviously  were  borne  of  imyiiature 
reasoning,  illogical  reasoning,  or  inexperience.  On  the 
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other  hand,  there  are  some  that  are  excellent.  These,  re¬ 
gretfully,  are  in  the  minority. 

I  would  like  to  tell  you  frankly  that  there  are 
hundreds  and  hundreds  of  these  comments  that  are  just  180 
degrees  away  from  each  other  and  in  direct  conflict,  Onlj'’ 
a  Solomon  could  resolve  them.  But  after  many  trials  and 
tribulations  and  the  considerations  of  each  and  every 
comment  that  has  come  in  from  Government  agencies  and  indus¬ 
try,  we  have  tried  to  moderate  this  thing  to  the  best  of  our 
ability,  V/e  have  f'inally  come  to  that  point  in  the  rosid 
where  we  are  now  typing  a  new  draft  of  MIL-P-116C,  for  cir¬ 
culation  to  Government  age-  cies  and  to  selected  portions  of 
industry, 

I  thought  this  might  be  of  interest  to  the  audience 
here,  because  it  may  represent  an  important  milestone  on  the 
road  to  improvement. 

But  improvement  will  not  end  with  MIL-P-116C.  In  th^e 
research  and  development  work  we  have  done  on  this  document, 
we  have  uncovered  many  areas  where  the  answers  are  not  yet 
known,  despite  the  effort  and  money  we  have  spent  on  it. 

There  is  still  considerable  work  to  be  done,  and  there  will 
probably  be  considerable  room  for  interpretation  still.  But 
I  would  like  to  point  this  out  as  a  simmation:  that  if  you 
get  any  documents — }»IIL-P-116  or  any  other  documents — ^which 
are  thrown  at  you  like  Webster’s  Dictionary  or  some  catalogue 
without  any  definition  as  to  what  is  wanted — method,  type, 
grade,  or  size — the  time  to  question  it  is  at  that  point,  and 
not  wait  vintil  you  get  a  contract  and  everything  is  legal 
and  binding  and  you  are  forced  into  some  "hassel"  with  a 
Government  irispector. 

MR,  L.  H,  JOHNS:  Commander,  I  have  two  questions,  and 
one  is  an  organization  point.  As  far  as  our  industry  is 
concerned,  am  I  right  that  the  Armed  Services  Medical  Pro- 
ciu*ement  Agency  is  pretty  much  the  one  we  deal  with?  Two, 
on  v/hat  inspection  service  do  we  operate?  Is  it  under 
Mr,  V/oodey  or  is  it  \inder  the  Anny  Inspection  Seirvice? 

CHAIRMAN:  Did  you  state  the  Armed  Services  Medical 
Procurement  Agency? 

MR.  JOHNS:  That’s  right. 

CHAIRIAAN:  I  am  presuming  your  products  are  in  the  main 
by  the  Medical  Procurement  Agency? 


MR.  JOHNS:  That’s  right. 


CHAIRI.1AN:  In  so  far  as  the  inspection  service  which 
will  inspect,  it  ^vill  he  designated  in  youi'  contract. 

There  is  a  paragraph  in  ever/  contract  which  designates  who 
your  inspector  will  be. 

The  Medical  Procurement  Agency,  just  for  the  benefit 
of  those  who  may  not  be  familiar  with  it,  is  a  Joint  agency. 

It  is  composed  of  Army,  Navy,  and  Air  Force,  which  does  the 
procurement  for  all  of  the  armed  forces.  For  that  reason, 
it  may  designate  an  inspection  service  which  perhaps  has 
plant  cognizance,  so  that  it  is  a  little  hard  to  say,  Mr, 

Boy Ian,  do  you  happen  to  know? 

MR.  BOYLAN:  I  don’t  believe  tb-at  the  inspection  for 
that  agency  has  been  assigned, 

MR.  V/OODEY:  Under  the  old  system  of  inspection,  if  it 
Avere  Array,  Air  Force,  or  Navy,  it  would  be  so  stated  in  the 
clause  that  the  Commander  just  referred  to.  But  under 
single-service  inspection,  if  you  have  sufficient  business, 
you  would  probably  have  some  inspector — whether  he  be  Army, 

Air  Force,  or  Navy — stationed  at  your  plant. 

If  this  is  a  procurement,  this  particular  document 
or  contract  which  you  receive  would  be  sent  to  the  inspector 
cognizant  of  your  plant.  Now  if  it  doesn't  work’  that  way 
and  the  Armed  Services  Medical  Procurement  Agency  is  dealing 
with,  say,  the  inspector  of  Naval  mAterial  in  some  city,  the 
Orders  Section  or  Contract  Administration  Section  would  send 
that  contract  to  the  cognizant  single-service  inspection 
office  which  has  jurisdiction  over  yo\ir  plant.  That  is  the 
way  it  is  handled.  That  inspector — whether  Army,  Navy,  or 
Air  Force — would  inspect  the  contract, 

MR.  BECK;  The  single-service  has  worked  out  excellently 
for  all  manufacturers,  but  I  think  where  somebody  does  packag¬ 
ing  for  many  contractors — ^that  these  people  have  been  for¬ 
gotten.  V/c  may  have  ten,  twelve,  or  fifteen  different 
customers  with  Navy,  Ordnance,  Array,  The  Arw^  will  come  in 
and  inspect  the  Navy  in  our  place,  and  the  Air  Force  will 
inspect  Ordnance,  the  Engineers,  the  Navy,  Vie  may  get  ten 
or  more  inspectors  at  the  same  time,  all  inspecting  other 
branches  of  the  service,  I  was  wondering  if  the  services 
had  given  any  thought  to  having  single  inspection  in  the 
packaging  plants, 

MR,  WOODEY;  Your  problem  is  not  only  in  your  immediate 
area.  In  this  ape  a,  we  have  the  same  condition. 

That  is  a  situation  where  single-service  inspection  is 
made  on  a  local  basis.  But  due  to  the  fact  that  many  things 


236 


happen  prior  In  the  single-service  working,  it  would  be  a 
gigantic  problem  to  ever  change  the  particular  setup,  so  the 
Array,  Air  Force  and  Navy  have  each  elected  to  inspect  in  your 
particular  plant. 

The  thing  is  that  it  is  worked  on  a  local  inspection 
agreement.  I  believe  that  we  are  working  now  to  resolve  it. 

There  are  some  single-services  inspections  that  will 
take  over  the  respective  plant.  There  is  going  to  be  a  work¬ 
able  agreement.  But  it  is  with  the  policy  makers  to  establish 
which  agency  goes  in  where.  They  are  working  toward  that. 

But  sitting  in  the  audience  are  mary  people  who  have  that 
peculiar  problem. 

I  will  say  thisj  many  manufacturers  will  be  siarprised 
how  these  inspectors  talk  things  over.  We  work  with  them 
all. 


MR.  LINNELL:  V/e  have  had  trouble  getting  a  hold  of 
some  of  these  specifications.  In  a  bid  for  a  contract,  we 
have  recently  asked  for  the  packaging  specifications.  They 
were  not  available  to  us  from  either  the  inspector,  the  con¬ 
tracting  officer,  nor  from  the  Govemmant  Printing  Office, 

We  had  to  stall  our  bid  as  long  as  we  could.  We  spent  three 
or  four  days  trying  to  get  them,  and  we  finally  got  a  copy 
which  we  reproduced,  I  strongly  suspect  we  got  the  contract 
because  nobody  else  could  get  a  copy  either, 

MR.  LINNEU.:  Would  it  be  proper  to  make  a  bid  on 
the  contract,  seating  that  you  could  not  get  the  particular 
specification? 

CHAIR}iAK;  I  wouldn't  do  it.  If  you  want  to  know  how  I 
would  handle  that,  I  would  start  screauing  every  hour  on  the 
hour  until  I  got  that  specification, 

Mr,  Cox  of  the  Array  points  out  that  the  situation  you 
described  is  illegal,  moreover. 

One  of  our  responsibilities  is  to  furnish  all  of  the 
specifications  or  to  have  them  readily  accessible.  Now  if 
that  specification  is  not  readily  accessible — and,  moreover, 
not  available — the  contracting  officer  is  really  running  the 
risk  of  entering  into  an  illegal  contract, 

MR,  COBURN;  I  think  one  of  your  questions  was:  would 
it  be  proper  to  bid  upon  the  basis  that  the  specification  was 
not  available?  I  think  that  that  would  be  interpreted  to 
mean  that  the  bidder  was  not  bo’ond  by  whatever  may  be  in  that 
specification.  To  that  extent,  it  would  have  to  be  regarded 
as  a  non-conforming  bid.  Practically  speaking,  if  you  are 
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unable  to  get  the  specifications  within  a  reasonable  time 
so  as  to  permit  you  to  properly  prepare  your  bid,  I  think 
tt.s  only  thing  you  reasonably  can  do  is  to  request  the 
contracting  officer  to  postpone  the  date  for  the  opening 
of  bids, 

UR.  LINNELL:  There  is  one  othei’  thing  I  would  like  to 
ask  about,  where  an  item  is  a  new  item  coning  out  that 
hasn’t  had  specific  packaging.  Maybe  they  will  call  out 
MIL-P-116B  on  a  method  with  nothing  more  added  to  it  but 
that  the  item  is  complex  and  requires  special  packaging. 

How  would  you  go  about  bidding  on  contracts  of  that  type? 

Where  different  contractors  could  take  a  different  view 
about  the  packaging? 

CHAIRMAN:  Are  we  talking  where  you  have  an  advertise¬ 
ment  whi.ch  specifies  MIL-P-116B?  And  you  feel  that  that 
really  in  essence  is  the  wrong  specification? 

UR,  T.TTJT'TFT.T.!  It  could  be  the  right  specification,  I 
have  seen  this  come  up,  where  you  have  to  modify  from  a 
given  section  of  the  specification  to  get  the  proper  packag¬ 
ing,  It  is  impossible  to  get  a  package  that  will  adequately 
protect  the  item  under  any  specification, 

CHAIRMAN:  In  other  words,  this  is  going  to  require  a 
special  pack  which  again  is  not  covered  by  one  of  the  methods 
in  the  specification? 

MR,  LINNELL:  It  would  be  a  modification, 

CHAIRMAN:  There  again  I  think  that  gets  back  to  pre¬ 
cisely  what  we  were  talking  about  at  the  outset,  that  as 
soon  as  you  come  up  with  that  answer,  after  you  have  examined 
the  invitation  for  bid,  pointing  out  what  the  situation  is 
to  him,  and  asking  hiii  what  does  he  propose  to  do  about  it? 

He  is  the  right  man. 

That  is  one  of  those  things  that  I  say-- very  often  we 
are  a  little  too  close  to  the  ^orest  on  this  stxiff.  Again, 
remember  that  we  have  packagiig  sections  at  the  requiring 
activity  who  ai'e  specifying,  let's  say,  the  pack  that  is  to 
be  used,  Well,  it  gets  to  be  ^nat  they  start  working  within 
a  given  frame  of  reference.  You  knew,  it  happens  in  your 
own  comp^anies.  You  tend  to  get  Lite  a  groove  and  you  don't 
go  outside  the  groove.  Somebody  maj’-  routinely  specify  116B, 
say,  when  obviously,  after  you  look  at  it  and  examine  it, 
that  isn't  the  right  answer.  That  is  the  time  to  quickly 
come  up  and  point  out  to  the  contracting  officer  the  deficiencies 
in  his  invitation  for  bid,  and  suggest  a  modification  to  that 
invitation  for  bid. 
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MR,  LINNELL:  Thank  you* 

COMDR.  GRIFFIN  (CHATB>.tAN):  Major? 

VOICE:  I  ifould  like  to  point  out  this  larger  question 
on  the  difference  between  the  detailed  specifications  and 
perfonnance  specif ications— and,  speaking  for  the  Air  Force— 
there  is  the  question  of  when  you  use  detailed  specifica¬ 
tions  and  when  you  use  Performance  Specific  at ions.  It  is 
an  open  question.  It  is  one  that  hasn’t  been  resolved  and 
may  never  be.  But  I  would  say  in  connection  with  this  pro¬ 
blem,  if  any  contractor,  when  he  gets  the  Invitation  to  Bid — 
in  looking  over  the  specifications,  it  is  felt  for  that 
particular  item  there  should  be  a  detailed  Packaging  spec 
rather  than  a  performance  spec,  he  should  call  this  to  the 
attention  of  the  Contracting  Officer,  this  may  not  help  you 
much  on  that  parti c\ilar  contract,  but  it  may  help  you  in  the 
future..  But  get  in  touch  with  the  contracting  officer.  The 
contracting  officer  will  get  in  touch  with  the  technical 
people  involved  and  ask  for  a  more  specific  packaging  re¬ 
quirement, 

I  think  another  thxng  that  would  help  in  that  area,  is 
if  when  making  a  bid.  you  break  out  the  packaging  price 
rather  than  mak-Jng  it  a  percentage  figure,  so  if  you  are 
out  of  line  on  the  packaging  cost— let’s  assume  each  bidder 
vfould  do  that — if  one  bidder  was  particularly  out  of  line- 
high  or  low — this  should  wave  the  flag  for  the  contracting 
officer,  indicating  that  some  bidders  aren’t  giving  enough 
protection  or  some  are  giving  too  much,  I  suppose  he  would 
know  that  such  is  the  case,  Tnat  would  help.  It  is  a  pro¬ 
blem,  and  certainly,  we  in  the  Technical  Ser*vices  are  anxious 
to  find  out  whether  these  detailed  specs  are  required.  It 
is  an  obvious  impossibility  to  completely  engineer  the  packag¬ 
ing  for  each  item  that  goes  out.  We  don’t  have  enoxigh  people 
in  WADC,  The  Array  people  don’t  have  enough  to  do  that  for 
each  weapon  or  for  each  specific  item.  In  the  Research  Lab¬ 
oratories  they  develop  the  items  according  to  the  directives 
under  which  they  operate.  If  they  foresee  a  particular 
packaging  problem,  they  are  directed  to  call  us— in  the  case 
of  the  Air  Force — into  the  picture  to  get  the  right  design 
before  getting  out  to  the  procurement  contract.  Vie  need 
yotrr  help.  Please  feel  free  to  call  us, 

CHAIRMAN:  Before  moving  on,  there  is  one  point  still 
bothering  me,  and  I’d  like  to  give  as  much  information  on 
it  as  possible— and  that  is  the  availability  of  specifica¬ 
tions,  I  want  to  ask  Ur,  Boylan  who  is  from  the  Air  Materiel 
Command  (Wright-Pat ter son  Field)  to  say  where  the  specifica¬ 
tions  are  available  with  regard  to  Air  Force  Invitation  to  Bid?, 
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MIU  BOYLAN;  Normally,  the  specification  would  be  in 
the  requested  bid.  However,  it  is  always  in  the  AFPO  (Air 
Force  Procurement  Office) — and  Administrative  Plan,  who 
will  provide  the  Specifications  upon  request.  However, 
if  they  don't  have  it  at  AFPO,  there  is  a  3p»ecial  organiza¬ 
tion  in  AHC,  in  supply,  and  the  symbol  there,  MGS IF,  that 
has  the  responsibility  for  the  distribution  of  Specifica¬ 
tions  Section  will  provide  the  specifications  upon  request, 

CVAimm:  V/e  will  give  that  again  '•MCSTI'"  (Charlie, 
Sugar  Item  Force),  — Wright  Patterson  Air  Force  Base,  Day- 
ton,  That’s  the  symbol  Number,  Stanley  Cantor  is  the 
Contracting  Officer,  of  Philadelphia,  You  are  welcome  to 
stop  in  and  see  the  Specifications  at  our  Library.  If  we 
don't  have  them  we  v;ill  try  to  get  them  for  you. 

As  I  mentioned  before,  what  holds  true  with  respect 
to  the  Na\'y,  holds  true  for  the  Army — It  is  the  respensi- 
bility  of  the  man  who  issues  that  Invitation  to  Bid  to 
also  make  provision  for  the  specifications, 

PuEPRESKNTATIVE  FRCJ^  BEND IX  (SOUTH  BEND):  It  is 
confusing  to  us  when  we  get  Contracts,  well  today  a  1955 
Form  and  tomorrow  we  m.ay  get  a  1953  Form,  VYliat  can  be 
done  to  control  those  forms  v/hich  are  sent  out  to  us,  so 
that  they  will  be  up-to-date? 

MR.  BOYLAN:  The  Inspector  at  the  Plant  is  responsible 
to  supply  you  with  the  latest  form,  the  latest  Inspection 
Form  and  Specification,  and  it  should  be  checked  immediately 

CHAIRliAN:  We  have  a  question  from  the  back  of  the  room 

MR.  BLAESS :  (GU}.0iED  PAPER  COMPANY,  CHICAGO ) :  I  am  not 
going  to  present  this  in  form  of  a  question,  because  I  rea¬ 
lize  it  is  too  rough  to  expect  to  get  an  answer  from  you 
today.  But  inasmuch  as  this  is  a  Packaging  Symposium,  some¬ 
where  in  the  record  it  should  be  brought  to  someone’s  atten¬ 
tion:  I  know  of  some  items  which  are  packed  for  the  Govern¬ 
ment  which  do  not  meet  the  specifications  in  everj'-  instance, 
I  know  that  is  a  very  serious  statement.  Fortunately,  we 
have  a  group  Ln  our  Industry  working  on  this  problem.  There 
are  also  a  group  of  Government  representatives  trying  to 
solve  this  problem.  But  we  manufacture  packing  materials, 
some  are  made  to  Government  specifications  and  some  are  not. 
For  sometime  we  were  fortiinate  enough  to  secure  business 
directly  from  the  Government,  The  items  I  refer  to,  I’d 
like  to  identify,  is  a  single  procurement  item  and  for 
years  we  supplied  this  item.  Tlien,  all  of  a  sudden,  we 
found  that  we  were  being  under-bid.  We  are  not  crying 
because  we  can’t  get  the  business — the  fact  that  we  might 
be  a,  high  cost  production  company,  which  we  are  not;  we  are 
very  competitive.  But  we  have  gone  so  far  as  to  secure 


samples  of  competitive  items  being  purchased  by  the  Govern¬ 
ment,  which  we  have  tested  in  our  laboratory  and  have  tested 
in  an  outside  laboratorn-^  and  in  every  instance,  not  one  of 
those  materials  have  met  Government  specifications,  I  don't 
like  to  go  tlirough  all  the  steps  that  we  have  tried  to  follow 
in  order  to  get  this  thing  handled.  The  thing  is  we  can't 
afford  to  waste  the  time  of  everybody  bidding  on  all  the 
itans  you  have  referred  to  us, 

I  am  the  father  of  a  I7  year  old  son  (inaudible  },  but 
I  am  a  taxpayer — and  I  don't  want  to  see  money  wasted  or 
money  used  wrongly,  by  my  Company  from  a  selfish  vie'^oint; 
but  my  Company  isn't  getting  the  business.  It  so  happens 
that  vie  are  one  of  the  very  few  people  who  will  stand  by 
our  product.  We  believe  in  manufacturing  a  reputable  pro¬ 
duct  in  line  with  our  name,  of  what  the  Governirient  wants. 

As  I  say  there  are  two  groips  in  our  Association  that  are 
working  on  this  and  also  a  group  of  people  in  V/ashington, 

To  date,  vie  have  accomplished  nothing.  I  hope  v.'e  will. 

But,  at  the  same  time,  I  dm't  think  it  is  a  simple  problem, 

I  do  wish  in  the  record  that  ry  Company  recognizes  that  the 
Government  is  getting  inferior  products.  It  is  a  single 
procurement  item,  and  I  just  don't  think  it  is  right, 

CHAIB’.iAN:  Has  your  Company  or  Association  ever 
officially  put  the  case  on  record  in  witing? 

UR,  BLAESS:  No,  my  Company  lasn't  put  it  in  writing 
officially.  Just  to  the  Procurement  Agency;  but  no  action, 

CHAIWvIAN:  Have  you  gone  to  the  next  higher  echelon? 

MR,  BLAESS:  '«Ye  have  figured  we  had  gone  to  the  highest 
echelon  possible,  I  don't  virant  to  name  names  or  groups,  I 
have  been  on  the  "soap"  box  now  for  two-and-one-half  years, 

I  don't  think  any  of  you  gentlemen  will  feel  I  am  making  a 
play.  This  is  a  case  I  v^ish  in  the  record  rather  than  asking 
you  how  to  solve  it.  But,  at  the  same  time,  we  have  had  some 
samples  laboratory  tested,  and  they  definitely  do  not  meet 
Government  specifications, 

CliALRlIATJ;  I  would  say  this:  V<e  have  had  similar  cases. 
As  a  matter  of  fact,  I  have  been  involved  in  cases  similar 
to  the  one  you  described,  and,  speaking  for  the  Navy,  I 
think  the  Navy  realizes  that  we  have  got  an  awfully  large 
field  to  cover,  and  sometimes  we  don't  cover  all  the  field 
as  well  as  we  would  like  to,  so  it  is  essential  that  we  get 
some  outside  assistance.  And  we  generally  ai'e  trying  to 
take  the  thing  up  objectively  as  to  whether  this  is  an  in¬ 
crease  or  vihere  somebodty  who  can't  get  his  overhead  down,  we 
look  into  that,  I  really  think  that  the  Armed  Forces  try  to 


look  at  it  objectively,  and  if 
Oonie th  ing,  and  50r;- thing  Ought 


it  is  v/ithin  our  power  to  do 
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MR.  BLAESS ;  'Ae  inanul'acture  gummed  paper  and  in  that 
sort  of  business,  you  have  to  operate  on  an  economical 
basis.  It  is  not  a  case  of  economics  of  packaging-“of  too 
much  floating  cost.  You  just  have  to  get  certain  results 
to  perform  specifications,  and  we  are  not  necessarily  com” 
ponents  which  can't  meet  that  performance,  I  think  you 
know  our  Company,  We  have  the  technical  "taow-how"  and 
we  have  the  technical  resources  behind  us,  and  I  think  our 
technical  resources  are  as  good  as  any  Company  in  the  United 
States,  Ours  is  not  a  case  of  uneconomical  methods  of  manu¬ 
facture,  It  is  a  case  of  here  you  must  have  the  guts  or  you 
won't  do  the  job.  As  I  say,  I  don't  say  every  manufacture 
don't  have  guts  and  meets  the  standards,  bub  there  is  one 
other  Company  that  meets  the  specifications  from  our  standards. 
We  have  checked.  I  merely  present  that  just  is  a  case  or  one 
of  the  reasons  why  v/e  are  not  getting  the  business.  Cur 
economic  structure  in  the  United  States  is  geared  to  that. 

If  you  help  the  Government  get  that  portion,  you  are  not 
economically  sound.  I  merely  present  that. 


C  HA  IBM  All:  A  question  from  over  here? 

MR.  SERGEANT  (EJSPECTOR)  SPRIMOFIHD,  MASS;  I  wanted 
to  raise  a  question  about  the  latest  revision  of  the  speci¬ 
fications  and  I  >vonld  like  to  get  something  from  the  plat¬ 
form  on  it.  It  especially  pertains  to  the  packaging 
materials  as  this  Gentlemen  (Mr,  Blaess)  has  just  mentioned. 
The  specific  question  in  mind;  Is  the  latest  specifications 
MIL  B  121A,  which  supersedes  JAH  B  121  Amendment  (2).  The 
newest  specification  requires  Qualification  approval,  but 
there  is  at  the  present  time  no  Q?L  list  available  because 
of  the  one  year  shelf -life  that  is  required  in  testing, 
and  the  new  specification  came  ^ut  sometime  in  April,  I 
believe,  of  this  year.  There  are  contractors,  currently 
producing,  oi-  attempting  to  furnish  I  wouli  :ay,  m  terials 
on  JAN  B  121  Amendment  2  on  contracts  that  heve  l-'ov  issued 
after  the  date  of  the  new  specification^  which  war  in  April 
1955*  1  would  like  to  hear  something  frcm  someone  on  the 

Platform  as  to  where  the  contractors  stsr.d  in  that  respect; 
Are  they  allowed  to  furnish  JAN  121  Amendment  (2)  material 
or  must  they  have  a  waiver  of  qualification  approval  for 
MELB  121  (A)? 


CHAIRMAN;  I  hate  to  answer  that  orse,  but  I  will  try. 
In  general,— maybe  I  will  hedge—.  Major  Helm,  do  you  have 
a  suggestion  on  that,  or  is  there  anybody  from  Ordnance  who 
wants  to  speak  for  Ordnance.  I  can  only  say  what  the  stan¬ 
dard  practices  are  on  that  type  of  a  thing — the  QPI  'i.aybe 
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not  a  specific  asiswer.  There  is  a  storage 
an  interim  QPL  is  puDlished  on  items  or  materials  for  which 
all  the  tests  have  been  made  except  the  storage  requirement ^ 
and  then  that  interim  approval  is  either  verified  or  with- 
dravnn  at  the  end  of  storage  period.  This  is  what  the  Air 
Force  dees  with  the  materials  over  which  we  have  cognizance, 
'f'his  one  happens  to  be  at  present,  at  least,  a  standard  Ord~ 
nance  responsibility  and,  if  someone  is  here  from  Ordnance, 
specifically  on  this' one,  we  have  no  reason  to  assume  they 
are  going  to  do  othermse.  But  you  have  to  procure  in  the 
interim  the  interim  approval  waivering  this  requirement,  then 
final  approval  after  a  year‘s  period, 

VOICE:  I  am  familiar  wj.th  th-ls  situation — I  questioned 
Ordnance  on  that,  how  they  procured  under  such  a  spec,  and  I 
was  told  it  wouldn't  be  any  for  six  raontlis — ^the  answer  I 
got  from  Ordnance,  was  ’we'd  just  have  to  live  with  it, 

VOICE:  Being  a  supplier  of  grade  ”C"  materials  under 
121,  which  met  Military  Specifications,  the  problem  has 
come  up  to  ijs  in  the  past  30  days,  and  we  have  checked  with 
Pi'itinny  Arsenal,  and  found  it  possible  for  us  to  use  Admend- 
ment  2  materials.  Qualification  samples  don't  have  to  be  In 
to  Picatinny  Ar-senal  prior  to  November  1st  for  QPL,  So  it  is 
impossible  t<o  be  certified  as  no  list  has  been  made  up  and 
won't  bo  until  ifter  November  1st,  We  are  supplying  Grade  "O’* 
materials  even  though  new  contracts  are  cemr-ing  through  ■with 
uhe  ;"ilitary  specifications  rather  than  the  JAN  B  121  Araend- 
r.'em-  c. 


CHAIRMAN:  Incidentally,  I  -would  like  to  acquaint  you, 
on  the  quf'ition  of  Qualified  products  and  what  the  ground 
rules  are — there  is  a  Publication — ^the  number  of  which  I 
can't  recall  at  the  moment,  which  outlines  the  ground  rules 
in  general  and  I  think  the  sitiiation  ■with  w^nich  the  Inspec¬ 
tor  of  Naval  Material  is  confronted  may  be  covered  in  -chat, 

I  hate  to  answer  a  qucocion  which  is  so  specific  as  thap, 
especially  when,  there  are  a  lot  of  people  who  are  njnning 
a  lot  of  different  segments  of  this  procurement,  but  in 
general,  the  answer  to  the  question:  What  do  you  do  when 
there  is  no  qualified  product  or  no  list  in  existence, 
whether  one  is  contemplated  with  respect  to  procurement,  is 
to  grant  a  waiver  for  that  particular  procurement.  So  that, 
as  I  say,  I  don't  know  how  Ordnance  is  going  to  run  this 
particular  bid  that  they  have  got  out,  Jiy  ansv/er  is  the 
general  way  you  handle  that  situation, 

VOICE;  I  have  a  question  which  invol-ves  both  Inspec¬ 
tions  and  Procurement  Specifications.  It  is  a  i^rpothetical 
question,  along  the  channels  of  the  Gentleman  from  Chicago, 

An  Invitation  for  Bid  is  issued  and  it  states  X,  I,  Z  products 


are  equal.  It  is  pointed  out  to  the  Contracting Cfficer 
that  there  is  a  MIL  Specification  in  existence— *I  might 
say  un-coordinated  specification,  in  one  of  its  offices 
that  it  has  a  QPL,  First  of  all,  should  not  the  other 
Services  use  this  specification  to  complete  the  trans¬ 
action,  and  call  back  the  Invitation  for  Bid  so  as  to  use 
the  MIL  Spec?  Now,  supposing  that  they  go  ahead  and  use  the 
Invitation  for  Bid  as  originally  issued,  then  ny  question  is: 
Wlio  sets  up  the  standards  for  it  or  the  yardsticks  to  measure 
that  product  against  the  product  mentioned  in  the  Invitation 
for  Bid? 

CHAIRMAN:  The  Contracting  Officer  is  the  man  who 
decides  the  standards.  The  Contracting  Officer  is  the  man 
responsible  for  that,  \ihen  I  say  that,  I  don’t  mean  that 
he  is  personally  going  to  do  it.  He  has  techriical  advisors. 

In  practice,  the  Invitation  will  generally  require  you  to 
submit  a  description  of  your  product  sufficient  so  that  he 
can  make  a  comparison  with  the  X,  Y,  Z,  which  he  has  cited 
as  equal  and  he  is  advised  by  his  teclmicians,  and  will, 
then  compare  to  see  if  the  product  which  you  offer  meets 
his  essential  requirements. 

If  your  product  meets  the  essential  requirements,  he 
will  consider  your  bidding,  and  if  he  feels  that  the  essen¬ 
tial  requirements,  which  are  incorporated  into  X,  Y,  Z  are 
not  met,  then  he  will  say  that  you  are  submitting  a  non- 
confonaing  bid. 

VOICE:  May  he  not  use  a  MIL  Specification  as  a  standard? 

CHAIRMAN:  You  are  talking  about  if  there  is  a  MIL 
Specification  out,  which  covers  this  product? 

VOICE:  Yes. 

CHAIRMAN;  I  wouldn’t  know  why  he  would  be  advertising 
”Cr  Equal"  then. 

MR.  LAPEDAS  (BUR  OF  SUFPUES  AIH)  ACCOUNTS):  The 
Gentlemen  previously  mentioned  that  this  was  an  Inteidm 
Military  Specification.  I  think  it  is  important  for  us 
to  know  or  realize  that  an  Interim  Military  Specification 
or  an  Interim  Federal  Specification  is  binding  orxiy  on 
that  particular  Department  which  issues  it.  It  is  there 
for  optional  use  by  other  Agencies,  but  they  aren’t  bound 
by  it.  I  think  we  must  realize  that  there  are  some  require¬ 
ments  that  the  using  agency — the  one  that  issues  this  parti¬ 
cular  bid  may  take  strong  exception  to.  It  is  not  binding 
on  them  until  it  becomes  a  coordinated  document.  When  it 
becomes  a  coordinated  document,  it  is  brought  to  the  atten¬ 
tion  of  the  Contracting  Cfficer  and  of  necessity  he  wuuld 


have  to  v<ithdraw  that  bid  and  readvertise  under  a  coordinated 
specification, 

CHAIRl-lAN:  That  is  the  Perfomance  Service  Regulation, 
They  say  if  a  ML  Spec  is  in  existence,  it  must  be  used.  As 
a  matter  of  fact  "the  or  e  :ual  amendment"  is  a  last  resort, 

I  don’t  think  that  any  Contracting  Officer  in  his  right  mind 
likes  to  use  it.  It  is  nothing  but  a  headache, 

MR,  MOLDV/IN  (inspector  of  Naval  Material,  Naval  Material 
Office,  New  York)!  The  man  fro.ii  Chicago,  in  the  back  of  the 
room  a  few  moments  ago  made  a  pretty  serious  accusation  to  the 
effect  that  defective  material  v/as  entering  the  establishment 
of  supply.  That  shouldn’t  be  allowed  to  go  unchallenged,  I 
was  wondering  if  the  material  was  inspected  by  the  Inspector 
at  the  Plant  of  the  Manufacturer  of  that  supposedly  defective 
material?  If  it  were,  I  would  seriously  think  that  that  con^ 
dition  would  be  corrected  if  brought  to  the  attention  of  the 
proper  authorities.  That  is  one  comment  I  have  at  this  time. 

One  other  factor— On  many  occasions  we  notice  certain 
plants  in  our  area  who  may  consistently  produce  defective 
materials  which  are  rejected.  Now  the  point  comes  up  as  to 
what  could  be  done  about  preventing  these  unsatisfactory 
contractors  from  being  given  these  bids  by  the  Contracting 
Officers,  In  other  words,  what  are  the  criteria  for  pre¬ 
vention  of  ixnsatisfactory  bidders  receiving  bids  in  the 
future,  when  it’s  been  established  thati  the  material  that 
they  have  been  producing  has  been  unsatisfactory,  or  hasn’t 
been  satisfactory,  where  th^  consistently  go  to  bat  with 
the  Plant  contracting  officer  or  request  waivers,  I  was 
wondering  whether  the  Legal  Gentlemen — Mr,  Cobum  would 
care  to  comment  on  that  point. 

MR,  COBURN!  That  would  be  a  case  for  the  Attorney 
General  ordinarily.  If  we  have  information  on  the  records  of 
a  Contractor  who  has  records  of  unsatisfactory  performance, 
if  those  records  are  serious,  we  have  ways  and  means  of  dis¬ 
qualifying  those  suppliers  from  further  Government  business 
for  a  period  of  time.  In  terms  of  administration  of  a  parti- 
f^'ilar  contract  though  the  Inspector  should  realize  that  it 
id  their  job  to  reject  supplies  which  do  not  answer  the 
i  ontract  terras.  Ibw,  of  course,  the  Government  has  the  power 
’iiider  the  terms  of  Contract  to  terminate  a  contract  for  cause 
if  there  is  a  failure  to  delivery  within  the  time  specified. 
That — may  well  mean  that  the  contractor  will  not  only  fail 
to  recover  any  costs  that  he  has  expended  in  performing  the 
contract  up  to  the  time  of  the  termination,  but  in  addition 
to  that,  he  may  have  to  pay  the  Government  any  additional 
money  it  occ’ors. 


Another  procedure  that  v;e  have  concerns  the  duty  of 
the  Contracting  Officer  to  award  contracts  to  responsible 
suppliers,  V/hether  a  supplier  is  or  isn't  a  responsible 
bidder  is  basically  a  ma.tter  for  the  discretion  of  the 
Contracting  Officer.  Ordinarily,  there  ought  to  be  reason¬ 
able  assurance  that  the  bidder  is  qualified  in  the  technical 
sense  and  otherwise  capable  of  performing  the  contract  in 
accordance  with  its  terms.  Obviously,  the  Gover-nment  is 
interested  in  getting  the  material  and  not  being  involved 
in  law  suits.  The  fact  you  may  hav#  legal  right  against 
a  contrac  ir  who  doesn't  perform,  1  not  only  substantive 
for  military  suopliers,  but — I  thinK  in  summary  that  the 
gentlemen  who  raised  the  question  that  his  apparently  brief 
dealing  with  non-responsible  suppliers  may  be  slightly  over¬ 
stated — I  think  by  and  large  we  take  pains  to  insure  that 
the  contractor  performs.  And  where  we  have  made  mistadees, 
the  Inspector  has  the  job  of  msJd.ng  sure  that  unsatisfactory 
material  is  not  acceptable  in  that  contract, 

MR.  BENJAMIN  (PRECISION  LABORATORIES,  PLEASAfiTVILLE, 

N,  Y.):  Is  there  a  detailed  procedure  covering  the  deters 
mination  of  spare  parts  packaging,  drafting,  issuing  and 
revision  of  PT  Cards?  I  am  conccned  mainly  with,  not  the 
^ftr^y  the  PT  Card  looks  or  what  information  goes  on  it,  but 
the  various  persons  we  have  to  see  to  arrange  a  change  or 
a  proposed  change? 

CHAIRMAN:  This  is  a  technical  packaging  question 
which  I  arc  not  cualified  to  answer,  I  wonder  if  one  of 
our  packaging  experts  would  like  to  deal  with  that,  either 
from  the  Air  Force,  Navy  or  Army? 

I  wonder  if  you  would  repeat  the  question? 

MR.  BENJA2IIN:  There  is  a  detailed  procedure  covering 
the  determination  of  spare  parts  packaginr,  the  drafting, 
issuing  and  revision  of  PT  Cards,  My  main  concern  is  not 
what  information  goes  on  the  PT  Card,  but  wnat  persons  do 
we  see,  how  many  cards  do  i.h^  wish,  to  what  Government 
Agencies  and  that  sort  of  thing? 

AIR  FO.RCE:  In  the  Air' Force  that’  is  covered  in  AA 
Bulletin  302A,  also  in  AfKJ  Forms  163-B,  You  vdll  find 
detailed  instnaction  there, 

MR,  BEfJJAI'ilK:  In  regaixi  to  the  Air  Force  Spare  Parts 
Packaging  Cards — the  quantity  of  cards  varies  every  time 
they  change  Inspectors  who  control  that  item.  From  the 
District,  one  may  want  1,  2,  or  3.  That  furnishing  the 
amount  of  cards  takes  certain  amount  of  time — one  time  it 
may  be  2  or  5« 
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UR.  HARKING  (AIR  FORCE):  That  is  brought  about  by  the 
fact  that  oftentimes  other  than  Air  Force  Agencies  are  in¬ 
volved,  It  may  be  a  joint-Air  Force-Navy  Contract.  You 
have  to  affect  coordination  while  the  Air  Force  is  working 
on  their  portion,  they  have  furnished  these  cards  to  the 
Navy  from  them  to  go  ahead  and  do  their  share  and  cone  back 
to  the  Air  Force  with  these  cards  of  the  Procuring  Agency 
that  follow  on  into  the  Contractor’s  office. 

MR.  BENJAMIN:  If  we  wish  to  make  a  change,  do  either 
of  these  documents  tell  us  to  whom  to  go?  Do  we  go  to  the 
Local  Inspector?  Or  do  we  go  to  the  Acting  Chief  of  the 
Procurement  District  with  whom  we  are  dealing.  What  is  tne 
procedure? 

MR,  HAEiRING  (AIR  FORCE):  I  think  the  C'^j.mnander  pointed 
out  this  morning,  you  would  go  to  the  Contract lr„g  Officer 
and  present  your  recommendation  or  your  proposal  to  him* 

It  would  be  up  to  him  to  contact  the  Procuring  Agency. 

CHAIRMAN:  Go  to  the  Inspector,  then  take  it  up  with 
the  Contracting  Officers,  But  because,  when  we  get  into 
contractual  changes,  I  think  that  the  thing  we  must  keep 
constantly  in  mind  when  we  are  in  the  contractual  airange- 
raent,  and  we  start  talking  changes,  we  are  talking  on 
something  which  definitely  is  done  legally,  the  man  who 
legally  represents  the  Armed  Force  Involved  is  the  Con¬ 
tracting  Officer,  if  it  is  going  to  require  change  in  the 
contract,  he  is  going  to  have  to  issue  you  an  amendment  or 
change  order. 

MR,  HERRING  (AIR  FORCE):  I  would  like  to  point  out  one 
thing — During  the  Packaging  Team  Conference,  which  normally 
is  held  for  the  Contractors — Prior  to  accomplishing  the 
packaging  of  Spares,  it  is  normally  agreed  by  the  Contractor 
and  Contracting  Officer  and  the  Packaging  control  that  has 
cognizance  of  that  particular  packaging  problen  and  they 
agree  on  how  many  cards  will  be  reproduced  and  the  distri¬ 
bution  of  those  cards  and  that  is  contained  in  the  cover 
dociment  which  goes  along  with  o\ir  cards.  We  find  in  most 
cases  that  the  Contractors  agree  to  the  number  of  cards 
that  will  be  reproduced  and  oftentimes  they  don’t  agree 
with  that.  That  is  a  responsibility  of  the  Inspector  as 
well  as  the  Contracting  Officer  to  insxxre  that  the  con¬ 
tractor  furnishes  the  number  of  cards  that  he  agrees  to 
at  this  particular  conference. 

MR.  NEWELL:  Wouldn't  it  help,  too,  when  a  factory 
packaging  team  has  left  your  plant,  to  immediately  take 
every  card  and  go  over  it,  and  you  will  find  2  or  3  items 
which  are  almost  identical,  that  will  be  packaged  four 
different  ways.  That  puts  you  in  a  bad  spot,  because  your 
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men  downstairs  car^'t  'aiidsrstand  why 
items  alike  in  four  different  ways, 
reaubititted. 


they  x^^uU' 

Those  cards  should  be 


KR.  HERRING  (AIR  FORCE):  Are  you  talking  about  Unit 
Packing? 

MR,  NEWELL;  Everything. 

MR,  HERRING:  Oftentimes,  if  it  is  a  Joint  Contract, 
the  Navy-Air  Force  Contract — the  Navy  las  one  contract  and 
the  Air  Force  has  another,  I  think  in  one  of  the  presenta¬ 
tions  we  had  yesterday,  the  fact  was  brought  out  that  the 
Navy  has  Destroyers  and  th^  had  to  have  units  for  one, 
while  the  Aircraft  carrier  could  accept  volume*  The  Air 
F’orce,  similarly  is  in  the  same  situation  with  respect  to 
space,  they  have  bases  all  over  the  world. 

There  is  a  standardization  document,  which  has  been 
prepared,  AMC  Manual  71-2  which  is  intended  to  standardize 
all  the  methods  and  various  packagings  for  these  various 
pieces  that  doesn't  cover  the  end  object.  That  hasn’t  been 
distributed  to  the  Contractor  as  yet,  because  it  is  being 
service  tested  by  the  Aircraft  Industries.  It  seems  to  be 
the  answer  to  all  your  needs,  except  unity  quantities,  and 
thqy  will  be  provided  at  the  time  of  the  provisioning  at 
the  time  of  the  Packaging  Team  Conference,  I  think  once  it 
is  disseminated  and  the  Contractors  are  familiar  with  it, 
this  manual  will  resolve  your  problem  you  have  referred  to, 
because  you  will  be  allowed  to  package  similar  items  in  a 
similar  manner. 


VOICE:  When  does  this  go  into  effect? 

HERRING  (AIR  FORCE):  The  first  of  next  year. 

VOICE:  We  have  two  contracts  for  spares  and  equipment — 

3  months  later  the  items  of  spares  are  the  same  on  both  con¬ 
tracts,  On  the  first  contract,  the  PT  cards  were  made  up, 
approved  and  started  back—everything  was  fine.  The  second 
contract~the  PT  cards  were  submitted,  accepted,  bufc  the 
Agency  in  our  area  received  orders  to  turn  them  down  and  new 
methods  of  packing  were  required,  which  cost  more  than  the 
specifications  that  were  submitted  and  approved  locally,  We 
ask:  What  packaging  specifications  were  used  to  determine 
that  method  of  pack  that  was  re-submitted  to  us, 

MR.  HERRING  (AIR  FORCE);  Without  some  specific  example 
of  what  you  are  talking  about,  it  would  be  difficult  for  me 
to  give  you  an  answer.  We  may  find  the  methods  initially 
prescribed  were  not  adequate  to  meet  the  Air  Force  requirements. 


and  we  also  found  that  when  we  initially  establish  those 
methods  we  knew  where  the  materials  were  going  and  the 
hazards  to  which  they  WD;ild  be  subject. 

When  the  next  contract  came  out,  for  the  same  mater iale, 
maybe  it  was  going  to  an  entirely  different  part  of  the 
world,  which  means  we  have  to  alter  our  requirements  accord- 
ii^gly. 

liR.  BBINJAMIN:  Wt  went  through  our  Contracting  Officer 
in  cur  Sales  Section,  in  other  words,  we  asked,  ”What  speci¬ 
fications  were  being  used  to  determine  the  method  of  packing 
Change  II,  and  we  couldn't  get  an  answer,  other  than  they 
said  that  certain  agencies  were  setting  up  different  stan¬ 
dards,  Yifhen  we  are  required  to  follow  a  specification, 
can't  the  Agency  themselves  tell  us  what  to  do  on  the  next 
contract,  because  this  can  defeat  itself, 

MR.  HERRING  (AIR  FORCE):  Are  you  speaking  of  spares? 

MR.  BENJAMIN:  Yes.  We  recall  MIL  P  116B  for  codelng 
the  ANA  Bulk  and  302A, 

MR.  BENJ^iilN:  The  Spec  they  were  told  to  change, 
couldn't  be  traced  dcwn. 

MR.  HERRINS:  It  is  In  your  Form  163,  right  in  the 
first  paragraph, 

MR.  BENJAMIN:  When  we  looked  up  the  list  of  items— 
the  type  of  items  and  the  method  of  pack  required  for  that 
item,  --*he  items  inspected  were  being  changed  and  2  weren't 
listed? 

MR.  HERRING  (AIR  FORCE)  AMC  Manual  71-2  will  give  the 
type  of  preservation  and  unit  and  type  of  material  used  in 
packaging  various  type  of  metal  fabrication,  allqys,  plastics— 
now  there  is  nothing,  but  this  Manual  coming  out  will  do  that. 

VOICE;  Could  we  get  an  advance  copy  of  that  to  look 
it  over? 

MR.  HERRING  (AIR  FORCE):  I  would  suggest  that  you  ask 
the  Packaging  Division  at  Headquarters  for  Manual  AMC  71-2 
whi.ch  was  put  out  by  the  Air  Force  Laboratory,  I  think  if 
you  will  be  patient  with  them  the  Air  force  will  iron  out 
most  of  your  problems. 

VOICE:  PL  ii36  -  one  whole  section  has  to  do  with  the 
Preservation  and  Packing  articles  that  are  put  in  the  Federal 
Catalog— ^ut  in  such  articles — AN  standards— AN  standard 
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standard  parts,  is  there  going  to  be  a  packaging  require¬ 
ment,  for  that  particulai*  standard  part,  which  is  uniform 
throughout  the  country. 


MRo  HmiNG  (AH  FORCE)  This  AMC  Manual  contains  all 
codes  that  will  be  applicable  to  AN  Standard  parts  and  will 
be  based  on  the  type  of  metal  that  is  in  these  particular 
parts. 


VOICE:  Are  they  going  to  have  uniform  quantities 
established  for  AN  Standard  parts? 

MR.  HERRING:  I  seriously  doubt  that  you  will  have 
uniform  quantities.  Now  there  will  be  uniform  quantities— 
in  the  catalog — 

VOICE:  Uniform  packaging? 

MR.  HERRING:  The  methods  of  packing  the  parts  will  not 
be  altered  irnless  there  are  isolated  cases  where  it  is  re¬ 
quired, 

NORTH  AMERICAN  AVIATION:  I  have  a  question:  We  have 
the  same  problem  that  this  gentleman  over  here  had.  We 
have  the  same  items  purchased  on  two  different  contracts. 

Do  you  submit  a  card  for  both  of  those. items?  Although  it 
is  the  same  item? 

MR.  BENJAMIN:  We  use  the  one  card  and  submit  it  for 
that  contract, 

NORTH  AMERICAN  AVIATION:  When  you  get  your  other  card 
and  you  have  a  card  already  for  it,  you  don’t  submit  another 
card, 

MR.  EENJAlkTIN;  No, 

NORTH  AMERICA.N  AVIATION:  Where  you  said  that  the  Unit 
pack  may  have  changed,  although  it  is  the  same  thing? 

MR.  BENJAMIN:  After  the  second  card  wais  submitted, 
the  Air  Force  recommended  changes  auid  sent  the  cards  back-^ 
the  method  of  packing  they  wanted  was  more  costly  and  differ¬ 
ent  than  the  original  method  on  the  first  pack, 

NORTH  AMERICAN  AVIATION j  Tou  sent  the  same  card  in? 

MR.  BENJAMIN:  Tes, 

NORTH  AMERICAN  AVIATIO?'!:  In  a  lot  of  cases  where  the 
card  has  been  previously  approved,  it  needed  be  s\±)mitted? 
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1£R.  BENjAMlNi  There  were  a  lot  of  items  of  the  same 
nature  that  they  wanted  packed  differently  than  called  for 
in  the  original  contract — there  was  a  difference  in  cost. 

In  other  words,  we  were  being  held  up  on  delivery  by  holding 
the  cards,  and  when  we  asked  the  question,  we  couldn’t  get 
the  answer  on  what  spec  they  were  following  on  the  next 
contract,  with  the  same  spec  they .were  using  and  we  couldn’t 
get  the  answer, 

NORTH  AMESI(',AN  AVIATION  COIIPANT:  Could  we  submit  a 
card  already  approvred,  again  with  different  contract? 

MR.  HERRING:  The  answer  to  that  question;  If  two 
contracts,  two  separate  contracts  procure  the  same  item, 
unless  there  is  a  reason  for  a  specific  change  applying  to 
this  class  item,  and  it  is  broiaght  out  that  either  during  a 
provisiaiing  conference  or  after  a  provisioning  conference, 
there  shouldn’t  be  another  card  submitted  if  that  is  alrea^ 
approved, 

NORTH  AMERICAN  AVIATION;  That  is  ny  interpretation. 

VOICE;  The  public  receiving  agencies  having  so  many 
cards  coming  to  them,  didn’t  know  whether  this  was  a  new 
item  or  whether  this  was  an  item  already  in  the  Service 
being  reprocured, 

MR,  HERRING;  That  is  possibly  what  could  have  happened 
in  that  particxilar  case.  If  you  would,  on  these  cards, 
state  "This  Packing  method  for  this  item  has  beer,  approved 
and  this  is  the  afpproved  method,” 

VOICE;  We  have  a  lot  of  Air  Force  Contracts  from  the 
Aircraft  Industry,  I  imagine  we  handle  something  like,  oh, 
50,000  cards  a  month,  Tou  can  see  that  those  things  go  nice 
on  a  producti<ai  basis  and  we  try  to  standardize,  and  it 
could  be  that  whoever  had  that  one,  thought  it  wjas  a  new  item, 

NORTH  AMERICAN  AVIATION;  Tou  mentioned  Jn  reviewing 
the  cards,  this  similarity  of  parts — some  kind  of  a  preser¬ 
vative  card,  perhaps  that  card  (inaudible). . 

MR.  HERRING:  The  method  3  Pack  is  merely  a  guarantee 
as  to  safety, 

NORTH  AMERICAN  AVIATION;  Normally,  we  shy  away  from 
that  except  when  we  know  the  material  is  going  to  be  used— 
we  have  to  put  it  on  the  shelf  for  shortage,  and  we  would 
prefer  Method  1  over  Method  3» 

VOICE;  Occasionally  we  will  run  on  to  the  caro  that’s 
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card,  and  you  will  get  the  revision  on  the  card  and  invariably 
the  card  will  be  approved  by  the  Air  Force  Depot  who  happens 
to  handle  that  particular  appliance.  You  may  catch  that 
card,  and  that  card  remaining  in  on  contract  will  be  served — 
the  balance  will  be  served  another  way, 

MR.  HJHRING  (AIR  FORCE)  The  Contractor  has  the  responsi¬ 
bility  personally  to  as3iu*e  that  the  most  economical  means 
of  packaging  the  supply,  and  you  find  this  particular  item, 
the  method  should  be  upgraded.  If  you  have  similar  items,  I 
think  it  would  behoove  you  to  look  into  those  and  see  if  all 
wouldn’t  be  upgraded.  You  have  a  responsibility  to  supply— 
to  effect  savings  wherever  you  can*  Any  time  you  do  that, 
jvist  scribble  a  little  note  along  with  your  card  telling  us 
why  you  did  that  and  what  you  found,  and  I  feel  that  surely 
in  a  majority  of  cases  the  Air  Force  wotild  go  along  with  you 
and  probably  give  you  a  vote  of  uhanks. 

NCftTH  AMERICAN:  How  do  you  mean?  I  have  a  couple  more 
questions— 

CHAIRMAN ;  Could  you  hold  up  your  questions  now,  I  see 
we’re  running  out  of  time* 

MR.  CANTOR;  Yoior  spare  parts  supporting  end  items  are 
estimated  in  your  contract.  They  will  be  incorporated  in 
the  Contract  by  the  administrative— Contracting  Officer  at 
the  Air  Procurement  District  or,  in  your  case,  Mr.  Church 
or  Mr.  Brown — ^bring  your  problem  to  them  and,  if  there  is  an 
increase  in  pricing,  it  will  be  negotiated  at  the  time  yoxxr 
negotiating  the  incorporation  of  spares  in  the  contract.  Up 
to  that  point  they  have  been  provisioned— they  are  only  an 
estimated  part  of  your  contract,  and  they  will  become  a  for¬ 
mal  part  of  your  contract  after  their  fait  accompli, 

CHAIRMAN :  I  think  we  have  a  comment  from  the  A.ir 
Materiel  Command — I  want  to  clarify  one  point.  Please  don’t 
write  to  Headquarters  at  AMC  as  Mr,  Herring  has  suggested. 

If  you  run  into  any  trouble  let  us  know*  We  know  the  dis¬ 
tribution  of  the  Man\»l*  If  you  can’t  get  them  from  your 
regular  source,  then  come  to  us.  They  don’t  want  all  these 
letters  coming  in. 

VOICE  (Weir  Aeronautical  Division);  We  have  been 
packing  aircraft  spares  since  1951  based  upon  ground  rules 
established  at  that  time  within  the  Military,  and  as  a 
result  of  a  recent  Navy  Provisioning  Team  Conference  I  was 
given  a  packaging  formula  which  is  within  the  limitation 
of  116B  of  course,  under  which  we  are  allowed  maximum  unit 
quantities  of  small  items  up  to  a  thousand.  In  AMC  Manual 
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would  ILke  to  ask  Mr.  Boy Ian  if  there  is  at  this  time  £ 
standard,  developed  formula  or  will  there  be  one  which  will 
give  the  proper  quantity  to  the  Navy,  to  the  Air  Force  for 
part  X  and  it  will  be  packaged  in  the  same  manner  and  pre¬ 
served  in  the  same  quantity.  Personally,  I  don't  care  how 
they  want  it,  I  will  dip  the  chocolate  to  sviit,  but  I  want 
to  know  exactly  what  they  do  want, 

)iR.  BOILAN:  I  can't  answer  that  at  the  present  time. 
Perhaps,  I  will  call  on  Mr.  Curtis  and  ask  if  you  will  give 
us  any  information  on  that. 

MR.  CURTIS:  Do  you  have  a  standarji  quantity  for  the 
3  services? 

MR.  WEIR;  Yes,  that's  the  question, 

MR.  CURTIS;  We  have  different  items  in  the  Air  Force 
and  Navy,  Many  times,  some  parts  of  the  Unit  packaging  by 
the  Navy,  for  example,  is  much  less  than  we  can  economically 
package  because  of  the  different  supply  problem  we  have  had. 
We  have  an  informal  ^reement,  let  me  say  we  do  our  best  to 
go  along  with  the  fellow  who  needs  a  smaller  quantity.  When 
we  btiy  resistors  or  whatever  it  might  be,  it  will  be  ten  for 
each  of  the  services. 

MR.  WEIR;  I'd  like  to  point  out  that  when  the  original 
supply  packaging  operation  was  layed  out  it  was  planned  that 
the  equipment  was  to  be  bought  in  order  to  stay  within  the 
confines  of  MIL  P  116B.  Now  this  no  doubt  is  a  valid  request 
from  the  ASO  and  USAF.  I  appreciate  the  fact  that  there  are 
maintenance  and  overhaul  factors,  probably  dissimilar  within 
the  services.  I  don't  know,  bub  the  thing  that  I  am  trying 
to  bring  home  is  that  if  we  know  and  if  we  are  bound  to 
abide  by  that  request,  it  means  that  I  have  to  revaaq),  re¬ 
staff,  probably  add  additional  manpower,  re-lay  out  ray 
packing  area  and  mechanize  a  great  deal  of  eqxiLpment,  be¬ 
cause  we  are  going  through  a  lot  more  packaging  operation. 

We  will  be  eliminating  surplus  lines  and  we  will  be  expending 
a  considerable  amount  of  money  for  preservation  lines  going 
into  a  dry  pack,  and  will  necessary  eliminate  some  of  that 
volvane.  So  it  is  Just  that  we  know  when  a  contract  is  let 
that  we  have  the  proper  performance  to  that  spec  and  it  is 
so  written. 

CHAIRIIAN;  I  am  trying  to  figure  an  ASO  team  asking 
you  to  do  something  different  about  it, 

VOICE:  It  is  within  the  total  confines,  if  I  am 


allowed  the  maximum  uniformity  of  pack  on  small  items  of 
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is  100, 


VOICE:  What  I  am  to  do  is  to  submit  my  req\iest 
list  to  Middletown,  there  the  parts  of  it  from  the  Oepct 
will  be  subnitted  for  screening,  it  will  then  come  back 
to  Middletown.  Middletown  will  submit  to  ASO  for  Conference, 
and  they  will  come  back  to  Middletown  and  come  back  to  me 
and  tell  roe  how  to  pack,  I  don’t  think  they  need  do  all 
this.  All  I  need  is  the  formula—the  same  one  they  use, 
to  get  the  possibility  of  error.  All  this  screening,  in 
my  opinion,  isn't  necessary  if  there  is  one  basic  formula, 

CHAIRMAN i  Has  a  basic  formula  been  included  in  that 
specification  or  not? 

VOICE  (CURTIS  WRIGHT  AERONAUTICAL  DIVISION);  There's 
been  quite  a  bit  of  work  done  between  Middletown  and  ASO 
on  that—the  spare  parts  formula  were*  you  formerly  talking 
about  is  more  or  less  in  an  experimental  stage  right  now, 
and  it  wouldn't  do  any  good  to  use  that  Formula  on  many 
Parts,  We  have  found  these  quantities  of  1,000  that  you 
speak  of.  They  are  too  great.  We  can't  possibly  live 
with  quantities  of  1,000.  We  have  to  issue  the  unit  pack 
quantities.  So  I  think  the  thing  agreed  between  Middletown 
and  ASO  is  the  only  way  to  resolve  and  come  to  a  joint 
Service  agreement  on  these  xmit  pack  quantities. 


MR,  WEIR;  Thank  you, 

PRATT-WHITNEY :  Again,  we  are  having  the  same  problem. 
We  are  under  the  cognisance  of  the  Navy,  In  our  latest 
contract,  I  know  this  formula  which  we  have  been  talking 
about  is  being  Included  with  respect  to  the  spare  parts. 

And  one  of  the  questions  is  that  we  are  also  to  supply  this 
material  to  the  Air  Force  through  the  Navy,  and  the  Air 
Force  doesn't  like  the  quantities,  and  we  have  to  request 
change  in  cards  as  to  the  Air  Force  quantity  requirements, 

CHAIRMAN:  Did  you  say  your  Formula  is  included  as 
part  oC  the  contract? 

PRATT-WHITNEY;  We  are  being  asked  to  include  it  now. 


CPiAIRMAN;  I  think  it  gets  us  right  back  to  the  point — 
It  doesn't  make  any  difference  once  you  have  signed  the  con¬ 
tract,  if  somebody  wants  to  change  it,  that  becomes  a  matter 
of  a  contract  change.  But  if  the  forraxila  is  included  in  your 
contract,  then  it  was  what  you  and  the  Government  agree  to  do. 


Now  at  that  point,  let’s  say,  the  Air  Force  decides,  after 
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out.  Then  that  is  a  subject  for  negotia>,ion  between  you  and 
the  Contract.lng  Officer  to  make  the  change  and  it  would  cost 
you  money,  1  presume  you  will  be  reimbursed,  if  it  costs 
you  money? 

PRATT-WHia’NFY:  Let’s  get  back  to  Public  Law  U36  that 
requires,  as  I  understand  it,  most  of  these  things  are  going 
to  have  FINN  Nximbers  and  pacteging  specifications  are  aup~ 
posed  to  be  used  for  that, 

CHAIRilAlh  Let  us  look  at  Public  Law  1,36  for  a  moment. 

If  we  are  going  to  full  implement  Public  Law  U36  by,  let  us 
say,  one  year  from  now,  my  guess  is  that  you  would  have  to 
build  a  new  Department  of  Defense  somewhere  in  the  middle  of 
the  United  States  and  pull  aboirt  one  million  people  in  there. 

It  gets  down  to  the  question  of  what  is  it  physically  possible 
to  do.  There  are  a  lot  of  short-comings  that  we  realize. 

There  are  a  lot  cf  things  that  right  now  wa  know  ought  to  be 
done,  but  we  simpl,y  don't  iiave  either  the  men  or  money  to  do 
them — we  have  got  them  up  on  the  shelf  somewhere  and  we  hope 
that  as  soon  as  we  caxi  physically  do  it,  we  will  get  to  it. 

But  it  is  like  a  lot  of  other  things,  given  the  resources 
that  we  nave,  we  have  got  to  take  things  in  a  certain  priority. 
And  what  we  tried,  to  do  is  to  use  the  brains  that  God  gave  us 
and  assign  the  best-  priority  that  we  can  figure  out  and  work 
along  that  line* 

CHAlHitAN:  Yes? 

LAP5DAS  (HUREAU  OF  SUPPLIES  AIU)  ACCOUK',;^):  As  I 
understand  the  Standardization  Rrogram  —its  pi'j^ose  is  to 
achieve  the  Mghest  practical  degree  of  standardization. 

Now  the  thing  that  encourages  me  as  I  listen  to  the  chatter 
back  and  forth  about  the  Unit  Packaging— is  that  Industry 
and  the  Military  Services  are  trying  to  find  a  way  of 
solving  a  complex  pr-oblem.  This  thing  is  not  easy,  and  it 
would  be  a  gross  over-slmplificatian  to  say  that  it  is. 

Another  aspect  of  this  is  the  fact  that  in  order  to 
Introduce  greater  economy  in  packaging,  we  have  a  new  De¬ 
partment  of  Defense  policy  which  attemj^s  to  adjust  certain 
levels  of  protection  to  known  or  anticipated  conditions  in 
the  field,  and  they  set  up  different  levels— immediate  use, 
domestic  storage  and  receipt  and  overseas  and  long-term 
overseas  and  that  sort  of  thing.  So,  in  effect,  the  services 
are  being  enco\iraged  to  try  to  achieve  the  ;:onoiv>ie3  desired 
by  Congress,  Now,  in  order  todoso,  it  ii  f  .itirely  con¬ 
ceivable  that  one  manufacturer  could  be  packaging  at  different 
levels  for  different  services.  For  how  >.lse  can  this  be 
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accomplished.  The  business  of  standardizing  on  packaging, 
raerelT  for  standardization's  sake  alone,  is  not  practicable. 
It  can’t  be  achieved  100  percent  down  the  line.  To  achieve 
uniformity  where  it  is  economical  and  practicable  to  do  so 
and  where  it  meets  the  operating  requirements  of  the  Service 
is  our  goal.  If  it  doesn't  meet  those  requirements,  it  isn’t 
worth  doing. 

CHAIFftlAN;  We  received  a  question  at  the  "break”  re¬ 
garding  the  Packaging  Course  which  is  given  at  the  Ross- 
ford  Arsenal.  I  would  like  for  Mr.  Woodey  to  take  a  minute 
to  give  you  the  details  on  that,  because  w®  are  interested, 

MR.  WOODEY:  I  listened  to  Captain  James  R.  Gleason 
of  the  U,  S.  Arny  Arsenal  floosford  Ordnance,  say  that  this 
Joint  Military  Packing  Cotirse  is  available  to  all  manu¬ 
facturers  who  have  Government  contracts. 

You  must,  as  I  understand  it,  send  to  the  Commanding 
Officer  at  Rossford  Ordnance  Depot,  Toledo,  Chio  a  request 
for  the  number  of  personnel  you  desire  to  attend  and  the 
numbers  of  the  contracts  on  which  you  are  working.  The 
co^2rse  is  free,  all  other  expenses  m’ist  be  borne  by  the 
Contractor,  It  runs  for  a  two-week  period.  You  must  direct 
your  request  to  the  Commanding  Officer  who,  will  screen  your 
letters  and,  if  he  has  a  possible  opening  schedule  for  your 
men  in  the  co’urse, 

CHAIRMAN:  (CDR  GRIFFIN):  Ladies  and  Gentljeraen,  speak¬ 
ing  for  the  Panel,  I  want  to  say  we  have  certainly  enjoyed 
this  Session  and  we  hope  that  we  have  been  of  some  help. 
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Introduction j  Sfy  discussion  this  morning  will  be  confined  to 
certain  materials  handling  assemblies  which  have  been  devel¬ 
oped  by  the  United  States  Naval  Supply  Research  and  Develop¬ 
ment  Facility  to  meet  specialized  military  operational  re~ 
qvdrements*  Further,  this  discussion  will  be  based  upon  the 
results  of  evaluations  of  these  assemblies  during  their  utili¬ 
zation  in  combatant  ships  during  replenishment  at  sea  opera¬ 
tions* 


YYith  the  development  of  newer  tactical  and  strategic 
concepts  for  modem  Naval  warfare,  it  was  inevitably  axio¬ 
matic  that  there  would  also  be  created  a  demand  for  the  devel¬ 
opment  of  newer  cargo  handling  techniques  and  a  demand  for 
the  development  and  design  of  modern  materials  handling  aids 
which  would  implement  effective  replendshment-at-sea  methods* 

These  new  techniques  and  equipment  should  be  of  consid¬ 
erable  interest  to  packaging  men  because  of  their  possible 
influence  on  packaging  specifications* 

Replenishment  at  sea,  or  underway  replenishment  is  essen¬ 
tially  the  supplying  of  the  Navy’s  fighting  ships  in  a  given 
area  of  operations  without  requiring  ships  to  leave  the  oper¬ 
ational  area  in  order  to  replenish  at  some  distant  friendly 
port* 


Underway  replenishment,  as  we  know  it  today,  had  its 
inception  in  World  War  II,  but  its  influence  on  the  Mobile 
logistic  Support  Concept  was  perhaps  not  fully  realized 
until  the  outbreak  of  the  Korean  War  in  June  of  During 

the  early  campaigns  of  that  War,  the  urgent  need  for  specific 
materials  handling  equipment  was  voiced  by  the  operational 
personnel  of  the  Fleet  then  in  Korean  and  Japanese  waters* 

For  the  ability  of  a  ship  to  replenish  underway  is  an  essen¬ 
tial  militaiy  characteristic  and  the  ability  of  a  Fleet  to 
maintain  itself  and  operate  in  any  given  area  for  long  i>er- 
iods  of  time  is  largely  dependent,  upon  the  proficiency  it 
can  assume  during  the  underway  replenishment  evolution* 

The  military  factors  involved  in  underway  replenishment 
operations  are  and  complex,  and  need  not  concern  us  here* 
It  was,  however,  of  paramount  militaxy  importance  to  devise 
'echniqnes  and  design  assemblies  which  would* 


258 


Commander  R*  E*  S*  E»  Fullam  Wednesday  IM  Oct*  12,  1955 
Panel  Session  A<-2 


a*  Permit  j'epleniahment  evolutions  to  be  conducted  with 
a  minimxun  interference  with  combat  readiness » 

b*  Permit  the  removal  of  cargo  from  transfer  stations 
and  its  stowage  below  decks  at  the  highest  hourly  tonnage 
rates  consistent  with  safety* 

c«  Permit  the  operation  to  be  conducted  in  a  minimum 
time,  and 


d*  Conduct  the  operation  with  a  minimum  of  personnel, 
consistent  with  other  considerations. 

Heretofore,  investigations  conducted  in  the  field  of 
underway  replenishment  techniques  and  the  improvements  accom¬ 
plished  had  been,  to  a  large  degree,  confined  to  delivering 
AF  type  ships.  We  shall  speak  here  only  of  certain  assem¬ 
blies  utilized  on  combatant  ships* 

Analysis*  The  successfxil  development  of  the  vertical  pocket 
conveyor  by  the  United  States  Naval  Supply  Research  and  Devel¬ 
opment  Facility,  for  use  in  delivering  AF  type  ships  has 
eliminated,  to  a  great  extent,  the  difficulties  encountered 
in  these  ships,  and  by  increasing  the  rapidity  of  transfer, 
and  increasing  the  rate  of  tonnage  transferred  to  the  receiv¬ 
ing  ship,  created  an  urgent  demand  for  improvement  in  the 
techriiques  currently  in  use  on  receiving  ships;  and  also, 
postulated  the  develoisnent  and  design  of  materials  handling 
assemblies  peculiar  to  the  requirements  of  the  shif®  involved* 

The  necessity  for  such  improvements  was  dictated  by  the 
fact  that  the  ability  of  the  delivering  ship  to  transfer  car¬ 
go  to  a  receiving  ship,  exceeded,  as  a  general  rule,  the 
ability  of  the  receiving  ship  to  accept  the  cargo,  segregate 
it  and  strike  it  below  decks,  even  though  it  was  the  rule 
rather  than  the  exception  for  receiving  ships  to  go  into 
underway  replenishment  operations  on  an  all  hands  evolution 
basis*  Obviously,  it  would  accomplish  nothing  to  solve  the 
difficulties  of  a  delivering  ship  without  taking  into  con¬ 
sideration  the  difficulties  of  the  receiving  shi.p* 

In  order,  therefore,  to  overcome  the  difficulties  regard¬ 
ing  underway  replenishment  operations  inherent  in  receiving 
ships,  the  United  States  Naval  Supply  Research  and  Develop¬ 
ment  Facility  designed,  developed  and  utilized  on  combataiit 
ships  numerous  materials  handling  equipnant  assemblies*  Four 
of  these  assemblies  will  be  discussed  here,  the  vertical  tray 
lift  conveyor,  the  telescopic  aluminum  chute  with  abrasive 
retardent  covering,  and  the  vertical  cloth  baffle  retardent 
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I¥o'’lenis;  For  the  design  and  development  of  these  assemblies, 
four  bj.  ic  considerations  were  first  regarded: 

a*  Their  initial  cost* 

b*  Ttieir  maintenance  cost,  and  the  possible  elimination 
thereof* 


c*  Their  overall  efficiency, 

d*  The  final  effectiveness  in  operation* 

Furthermore,  their  physical  characteristics  were  a  mat¬ 
ter  of  paramoui^t  importance 'since  different  type  ship®  woxxld 
necessarily  require  different  type  assemblies  to  fit  their 
pjecoliar  needs*  Therefore,  the  following  p'rQTsical  charac¬ 
teristics  had  to  be  considered: 

a.  Their  size 

b*  Their  Tieight 

c  •  Their  capat ' ; 

In  addition,  their  operational  characteristics  were  con¬ 
sidered  on  the  following  basis: 

a.  Their  life  expectancy 

b*  Their  susceptibility  to  damage  wit'n  cortatant  usage 
Co  Their  cost  of  operation 

d.  Their  personnel  requirements  and  the  reduction  of 
such  to  a  minimum 

9*  Their  reliability 

Discussion: 

Tha  Vertical  Tray  Lift  Conveyor 

General  descriprtion:  The  main  oj)erational  feature  of  tho 
vertical  tray  lift  conveyor,  platfoimi  type,  is  that  the  lift¬ 
ing  platforms,  when  in  the  lifting  position,  are  in  a  hori¬ 
zontal  plane  aiid  as  they  pass  over  the  topmost  point  of  the 
conveyor  they  assume  a  vertical  position  for  their  downward 
movement* 
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This  advantageous  feature  permits  a  compact  design  and 
permits  installation  on  ships  Tfithin  exceptionally  limited 
space • 


a*  The  trays  ire  on  a  Ij3-inch  center  to  center  distance 
along  the  chain* 

b*  The  triys  are  manually  loaded,  waist  high,  with  auto¬ 
matic  pickup  and  the  machine  was  geared  to  hoist  sixteen  trays 
par  minute,  or  at  a  maximum  rate  of- 1|8  tons  per  hour* 

c*  "Hie  discharge,  at  the  topnost  point  of  the  machine, 
was  by  manual  removal* 

d*  During  its  operation,  the  equipment  was  used  to  cap¬ 
acity  only  at  short  intervals  because  of  occasional  interrup¬ 
tions  in  the  flow  of  crates* 

e*  The  operation  of  the  machine  can  be  reversed  and 
crates  or  bags  lowered  at  the  same  rate* 

Control*  Control  of  the  machine  is  maintained  at  both  upper 
and  lower  levels#  An  enclossd  box  on  the  lower  level  contains 
a  reversing  magnetic  starter  with  differently  coloured  push 
buttons  marked  UP/DOWN/STOP,  ^d  on  the  upper  level,  STOP* 
Thus,  control  is  exercised  at  both  levels* 

The  lift  in  the  ship  in  which  it  was  ins  called  was  at  a 
height  of  17*  U”#  but  the  machine  can  be  built  to  fit  particu- 
lai*  heights  on  an,  ”as  desired,” basis* 

Construction*  The  machine  is  a  portable  type  conveyor*  llie 
frame  consists  of  angle  iron,  number  lii  gage  sheet  guard  over 
the  drive  ohsJ  .i,  and  number  16  gage  sheet  guard  around  the 
conveyor* 

As  the  lifting  trays  approach  the  top  of  tn..  conveyorj 
the  attached  roller  cams,  by  movement  in  their  restraining 
channels  force  the  trays  to  assume  a  vertical  position  for 
their  downward  travel*  As  the  vertical  trays  reach  the  bot¬ 
tom  of  their  travel  the  roller  cans  move  the  trays  from  a 
vertical  to  a  horizontal  position  for  loading  on  the  upward 
travel* 

The  special  feateire  of  the  tray  control,  which  aalows 
them  to  assume  a  vertical  position  on  their  downward  ti*avel, 
is  a  great  space  saver* 
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The  packages  are  loaded  manually  to  the  trays  22  Inches 
from  the  deck*  The  discharge  is  17  feet  U  inches  high  through 
the  +op  of  the  unit*  The  discharge  is  also  manual* 

The  vertical  tray  conveyor  is  designed  to  rotate  at  a 
speed  of  16  Grays  per  minute*  Carrying  100  pounds,  one  unit 
will  deliver  U8  short  tons  per  hour* 

The  vortical  tray  lift  conveyor  is  a  development  of  the 
Komylak  Engineering  Company,  5l7  Communipaw  Avenue,  Jersey 
City,  New  Jersey*  Its  basic  characteristics  are  as  follows? 

a*  Serial  ^nflberi  7TC  1 

b*  Manufacturer’s  Serial  Number?  1337 

c*  Drive?  Electric*  l/2  H*P*  Totally  enclosed* 

220/UU0  Volt  »  3  J^ase  -  60  Cycles  «  Gearhaad  Motor  -with 
chain  to  conveyor  drive  shaft*  Reversing  magnetic’ starter 
with  C ?/DOffN/STOP  station  at  lower  level  and  STOP  station  at 
upper  level* 

d»  Capacity? 

(1)  MaxiiBOT  packages  size  19”  x  36  ”  high  by  100  lbs* 

(2)  Trays  on  1+3"  center  to  center  distance  along  the 

chain  * 

e*  Speed?  l6  trays  per  minute*  However,  sprocket 
spares  are  supplied  and  can  be  installed  to  obtain  either  of 
the  following  speeds:  10-1/2  trays  per  minute  and  20  trays 
per  minute* 

f*  Lifting  Rate? 

(1)  Lifting  100-lb «  crates  at  the  rate  of  16  trays 
per  minute;  1+8  tons  per  hour* 

(2)  Lifting  100-lb*  crates  at  the  rate  of  20  crates 
per  adnute;  60  tons  per  hour* 

(3)  Lifting  100-lb,  crates  at  the  rate  of  10-1/2 
tr^s  r«r  minute;  36-1/2  tons  per  hour* 

g,  loading  Height?  Manual  load  to  tray  22"  high  with 
automrtic  pickup  by  tray* 
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h*  Discharge t  17*  it"  high  through  topmost  point,  iiith 
manual  removal  of  crates* 

i*  Dimensions*  Body  3U”  i»ide  by  30"  front  to  back* 
Height  -  17*  U«. 

j*  Guards;  Number  lit  gage  guard  over  drive  chain^ 
Sixteen  gage  housing  around  conveyor,  angle  iron  guard  kt 
top  to  prevent  crates  from  falling  off  carriers* 

k*  Weight *  2,000  lbs* 

Psrformance;  This  assembly  was  utilized  to  hoist  thirty  tons 
of  cargo,  consisting  of  one-hundred-poun.i  crates  from  the 
main  deck  of  the  shi.p  to  the  02  level,  a  height  of  twenty 
feet*  Heretofore,  the  same  tonnage  was  hoisted  by  line  and 
required  from  six  to  eight  hours  to  perform  the  operation 
with  accompanying  alternate  shifts  of  men*  The  tray  lift 
deposited  the  crates  on  the  upper  level  at  the  rate  of  six^ 
teen  per  minute*  Had  the  machine  been  operated  at  its  maxi- 
mum  efficiency  the  total  tonnage  could  have  been  hoisted 
within  thirty-eight  minutes* 

The  savings  in  manpower  and  time  utilized  for  the  opera¬ 
tion  is  a  striking  example  of  the  successful  performance  of 
the  machine* 


The  Lightweight  Aluminum  Gravity  Skate-Wheel  Conveyor 

General  Description:  The  lightweight  aluminum  gravity  skate- 
wheel  conveyor  developed  by  the  Facility  for  use  in  speeding 
up  underway  replenishment  operations  is  similar  in  design  to 
the  type  of  conveyor  presently  used  in  commercial  warehouse 
operations*  HoTjever,  the  Kavj'-  requires  certain  features  in 
their  own  conveyors  which  vary  from  those  In  commercial  usage* 

Naval  usage  exposes  ite  conveyors  to  extremes  in  both 
weather  and  rough  handling,  hence  the  side  channels  are  deei>- 
er  than  those  foimd  in  normal  commercial  warehouse  operation, 
and  the  steel  wheels  and  other  steel  parts  are  cadmium  plated 
because  of  the  highly  corrosive  salt  spray  conditions  encoun¬ 
tered  during  the  underway  replenishment  evolution,  also  the 
ball  bearings  are  protected  from  these  same  weather  condi¬ 
tions  with  a  special  type  of  raceway  construction* 

(construction:  The  liglitweight  alvmdnum  gravity  skate- 
wheel  conveyor  as  currently  used  in  tha  Navy  is  fabricated  in 


Fig.  U? 


General  over-all  view 
of  the  vertical  tray  lift 
conveyor.  Reversing 
features  permit  dis¬ 
charge  from  02  le’^^el  to 
main  deck.  Note  guards 
along  upper  portion  t, 
prevent  packages  'roiv 
falling. 


Fig.iiS 

View  showing  the  discharge 
section  of  the  tray  lift  con¬ 
veyor,  Note  that  as  the 
package  approaches,  it  is 
manually  removed  from  the 
unit.  The  lifting  tray  then 
changes  from  a  position  at 
right  angle  to  the  axis  of 
the  conveyor  to  a  position 
parallel  to  the  unit. 


The  tray  lift  conveyor  in  operations  View  of  the  lower  level  with  man 
stationed  at  the  control. 


Fig.  50 

View  of  the  discharge  section  of  tray  lift  conveyor  looking  from  main 
deck  to  the  0?.  level.  Note  sheet  metal  and  bar  type  guards  used  to 
prevent  packat»-;'S  from  falling. 
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lengths  of  five  and  ten  feet#  l^ie  accepted  icLdths  are  twelve 
and  eighteen  inches.  V/e  shall  discuss  here  the  twelve-inch 
width# 


Conveyors  are  made  of  aluminum  alley  (6l  ST)  and  conform 
to  Federal  Specification  QQ^-327a,  21  June  1951,  unless 
otherwise  specified#  Kie  side  rails  of  the  conveyor  consist 
of  two  formed  aluminum  alloy  channels  #125**  thick#  The  chan¬ 
nel  sections  have  a  web  of  3“l/2”  with  1”  flanges#  The  end 
connections  for  each  flange  are  rounded  off  and  drop-forged 
which  prevents  the  tearing  of  overhanging  packages  and  pro¬ 
vides  required  toughness#  The  side  rails  are  mounted  paral¬ 
lel  to  each  other  with  the  flanges  turned  to  the  outside  of 
the  conveyor#  Further,  the  side  rails  are  aligned  and  ade¬ 
quately  braced  by  means  of  three  or  more  cross  memibers  for  a 
5’  section  and  five  or  more  cross  members  for  a  10*  section# 
These  members  are  made  from  formed  extruded  aluminum  alloy 
and  are  securely  fastened  to  the  side  channels  by  means  of 
two  through  bolts  for  each  member#  Tlie  cross  members  are 
spaced  between  the  first  and  second  set  of  wheels  at  each  end 
of  the  conveyor  and  uniformly  in  between#  One-quarter-inch 
diameter  holes  are  spaced  at  3”  centers  to  receive  the  wheel 
axles#  There  are  holes  for  20  axles  in  a  5‘  section  and  iiO 
axl‘»s  in  a  10*  section* 

Three  aluminum  longitudinal  strengthening  bars  1”  x  #125” 
are  spaced  between  the  channel  frames  for  12”  wide  conveyors# 

The  wheels  are  made  of  cadmium  plated  steel  and  have  a 
diameter  of  2”  and  a  face  of  not  more  than  5/8”#  They  have 
hardened  inner  and  outer  raceways  and  are  free  running#  The 
design  of  the  hub  is  of  the  baffle  or  labyrinth  type  to  keep 
grease  in  and  dirt  and  water  out#  The  construction  of  the 
complete  assembly  is  so  constituted  to  prevent  salt  water 
corrosion  during  use  and  during  its  storage  at  sea#  The 
wheels  ai^  mounted  on  3”  centers,  l6  per  foot  for  12”  wide 
conveyors# 

Five-foot  sections  of  this  type  of  convey  ^r  will  hold 
1,050  pounds  if  the  conveyor  is  supported  at  each  end,  and 
under  the  same  circumstance-r  a  ten-foot  section  will  hold 
525  pounds# 

The  five-foot  sections  of  the  assembly  have  a  total 
weight  of  25  pounds  and  the  ten-foot  sections  of  the  assem¬ 
bly  have  a  total  weight  of  50  pounds,  and,  therefore,  the 
spotting  of  the  equipment,  its  removal  and  stowage  after  -  0 
is  a  matter  of  easy  accomplishment# 
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Showing  the  application 
of  lightweight  conveyors 
to  effect  the  lateral  move 
ment  of  supplies  through 
superstructures. 


The  application  of  light¬ 
weight  conveyors  on 
main  deck  moving  supplie 
from  the  segregation  poini 
to  the  striking  zone.  Note 
the  comparative  use  of 
manpower  in  this  view. 


Fig. 


The  long  white  line.  In  order  to  meet  the  standards 
of  the  Commander,  Sixth  Fleet  for  underway  replenish¬ 
ment  operations,  the  use  of  manpower  alone  is  not 
enough. 
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Psrforisance  s  Experimentation  has  proven  that  during 
replenishment  at  sea,  the  skate-wheel  type  gravity  conveyors 
are  pi'aferable  to  the  roller  type*  The  heavier  rollers, 
ha'vlng  higher  inertia,  absorb  more  energy  when  packages  pass 
over  the  conveyor,  and  as  a  consequence,  more  manpower  must 
be  used  to  move  the  cargo*  Conversely,  ths  skate-wheel  con¬ 
veyor  will  move  a  package  much  further  with  less  applied 
energy* 

The  utilization  of  the  skate*wrheel  conveyor  permits  men 
to  be  stationed  along  decks  at  a  distance  of  fifteen  feet 
apart  when  moving  cargo  from  the  receiving  station  to  the 
striking  zones*  Without  conveyors,  excessive  manpower  must 
be  used,  for  each  crate  or  package  must  be  carried  individu¬ 
ally,  a  long,  tedioias  and  fatiguing  procediire*  The  use  of 
conveyorii  on  a  heavy  cruiser  recently  in  the  Sixth  Fleet 
eliminated  by  fifty  percent  the  manpower  heretofore  involved 
in  the  replenishment  evolution* 


Telescopic  Aluminum  Chutes  with  Abrasive  Retardent  Tape 

General  Description  t  This  chute  is  evolved  in  the  form  of  a 
two-section  unit,  for  •‘expediting  the  striking  of  cargo  down 
ladders  end  below  decks •«****••  Each  chute  is  designed  to  be 
assembled  in  two  parts,  one  section  sliding  over  the  other 
and  provision  is  made  to  secure  these  sections  at  any  desired 
length,  thus  forming  a  rigid  chute* 

Construction:  Construction  throughout  is  of  alumlnume 
Steel  lashing  rings  are  spaced  five  feet  apart  on  either  side 
of  the  g;iard  rail  to  permit  lashing  to  the  ship*8  ladders* 

The  bed  of  the  chu1«  is  covered  with  abrasive  retardent 
material  in  order  to  decrease  excessive  speed  of  the  cargo 
because  of  the  v'^teep  inclines  of  ladders*  (Military  Specifi¬ 
cation  MIL-D-179i>l  (shies),  11  June  19^ht  Deck  Covering, 
Lightweight,  Non-Sid.p,  Silicon  Carbide  particle  Coated  Fabric, 
and  Beading  Sealer)* 

After  usage,  the  chute  can  be  stowed  by  simply  telescop¬ 
ing  it,  and  lashing  it  to  the  reverse  side  of  the  ladder* 

The  weight  of  the  assembly  is  38  poxmds* 

Performance*  The  skillful  utilisation  of  the  telescopic 
aluminum  chute  in  conjunction  with  the  aluminum  lightweight 
gravity  skate-wheel  conveyor  demonstrates  the  ability  of  such 
equipment  to  speed  stowage  operations  considerably,  while 
requiring  only  a  minimum  of  personnel* 
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The  Vertical  Canvas  Baffle  Retardent  Chute 

General.  Description*  This  is  a  chute,  fabricated  of  canvas, 
with  baffle  inserts,  and  designed  to  facilitate  the  striking 
below  of  cargo  through  open  hatches. 

Construction:  Fabricated  entirely  of  canvas,  the  chute 
can  be  tailored  to  stiit  the  particular  heights  desired,  and 
is  constructed  in  ten-foot  sections,  which  can  be  hooked  to¬ 
gether. 

The  baffles  are  flat  pockets  36"  x  36**  into  which  3/6" 
plywood  is  inserted  and  strapped  into  place  by  D-rings  and 
canvas  strapping*  The  weight  is  nine  pounds  per  lineal  foot. 

Performance*  The  principle  involved  in  the  operation 
of  the  vertical  canvas  baffle  retardent  chute  is  to  have  the 
velocity  of  the  falling  package  retarded  through  a  succession 
of  small  drops.  The  flexibility  of  the  canvas  will  permit 
absorption  of  some  of  tlia  forces  of  the  impact.  The  parti¬ 
tions  placed  alternately  within  the  chute  act  as  baffles  to 
retard  tne  package  speed. 

Opening  are  provided  along  the  length  of  the  chute  for 
the  insertion  of  steel  delivery  chutes  at  appropriate  deck 
levels.  These  steel  chutes,  however,  are  not  always  used, 
their  usage  is  largely  dependent  upon  the  working  space  at 
the  deck  level  to  which  a  package  will  fall.  A  pipe  frame 
holds  the  chute  open  at  the  upper  level  for  pi*oper  entry  of 
the  containers  and  provides  the  means  of  support. 

These  chutes  have  been  used  succi^ss fully  on  combatant 
ships  at  heights  of  from  ten  •’•o  forty  feet. 

CDR  BABBITT  (Gun  Factory):  I  assume  that  in  your  verti¬ 
cal  lift  there  you  have  a  limits, of  about  100  pounds;  is 
that  idghtT 

CDR  lULIAMs  In  this  particular  one,  yes,  Comnander. 

But  they  can  be  fabricated  to  meet  anything  heavier.  This 
partictfLar  machine  that  you  saw  here  is  fabricated  to  lift 
1^0,  but  in  our  usage  of  it  at  sea  in  the  Mediterranean,  we 
weren*t  reauired  to  lift  anything  more  than  100  pounds. 

CDR  BABBITT*  Wo*re  shipping  out  many  boxes,  small  in 
slse  but  very  heavy,  and  I*ve  been  on  the  receiving  end  of 
those  boxes.  I  wondered  what  was  being  developed. 
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Fig.  57 

View  showing  the  use  of  the  vertical  canvas  chute.  Note  the  method  of 
support;  pipe  frames  inserted  through  openings  at  the  upper  deck  level 
provide  the  opening  and  the  support.  This  particular  chute  discharged 
four  decks  below. 


Fig.  58 

View  of  package  dropping  to  the  first  of  a  succession  of  small  drops 
retarding  the  velocity  of  the  falling  package. 
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CDR  FULLAMj  We  develop  the  machines |  BuShips  can  take 
it  and  go  on  from  there*  Tnat  machine  can  be  fabricated  to 
lift  a  ton  package*  We  develop  the  idea*  We  toll  them  how; 
they  can  tell  the  fabricators  what  they  want* 

CDR  BABBITT;  Thank  you* 

MR.  TENNISON  (Amy  Ordnance);  On  thve  assumption  that 
significant  Shipp’s  stores  would  be  portable  solids,  has 
thought  been  given  to  pneumatic  conveyances  with  flexible 
tubes  from  bulk  to  bulk  for  such  things  as  flour,  w'neat, 
rice,  beans,  sugar,  to  be  conducted  simultaneously  with  other 
actions? 

CDR  FULIAM;  Tes,  some*  thought  has  been  given  to  that* 

COL  EDSON  (Brooklyn  Army  Terminal):  Have  you  had  any 
experience  with  dcHaestic  pack  subsistence  in  this  replenish¬ 
ment  program  of  yours,  and  if  so,  what  has  been  the  damage 
experience  with  the  shoots? 

CDR  FJLLAM:  Domestic  pack.  Colonel,  doesnH  stand  up* 

COL  EDSON;  DoesnH? 

CDR  FULLAM;  No,  sir*  I  had  hoped  to  be  an  observer  in 
this  and  wound  up  writing  a  report  on  it#  Dcroestic  pack 
doesnH  stand  up  under  this  handling* 

MR*  D.  C.  BROWN  (Oeneral  Services  Administration);  Does 
the  lack  of  unitization  in  the  ship*s  hold  —  is  that  explained 
by  the  lack  of  judgment  or  rolling  of  the  ship  that  precludes 
the  use  of  pallet  lift  or  forklift  trucks? 

CDR  PULLAM;  We* re  working  now  on  a  forklift  to  be  used 
at  ssa,  but  haven* t  come  up  with  anything  yet  that  would  work 
In  rough  weather*  I  was  going  to  say  ••impossible**  but  that’s 
a  word  I  never  use  —  except  on  the  great  carriers,  the  larg¬ 
er  ships*  They  have  no  trouble  at  all*  Their  hangar  deck  is 
large  enough  to  warrant  that*  But  a  smaller  ship  which  lists 
10,  20  to  30®,  you  can  hardly  use  a  fork  there* 

CART  FRY;  Aren’t  some  ships  equipped  with  fork  trucks 
as,  for  instance,  the  USS  DIAMOND  HEAD?  That’s  under  BuShips 
and  BuOrd  cognizance* 

CDR  FULLAM;  The  discussion  here  is  concerned  with  AP 
ships,  but  the  answer  to  your  question  is  that  these  are 
being  experimented  with  at  present* 
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MR*  LAYNOR:  They’re  goin^  to  be  tried  in  AF’s. 

CDR  FULLAMj  We  know  that*  7/e  say  they  haven’t  come  up 
with  anything  yet*  The  question  was,  were  they  being  used* 

I  saj.d  that  in  AF  sldps  they  were  not*  I  still  stand  by  the 
answer* 

MR.  LAYNORj  They’re  experimenting  with  them* 

CDR  FULLAMj  Yes,  I  know  they’re  experimenting  and  they’re 
going  to  try  them* 

GAPT  FRY:  Let’s  get  back  bo  palletizing  the  cargo;  do 
they  do  that? 

CDR  fULLAMj  This  has  been  attempted  experimentally,  and 
it  is  expected  that  future  tests  will  be  conducted  shortly* 
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Vertical  Pocket  Conveyor 
Mr.  Chester  Heinrich 

Chief  Engineer,  U,  S.  Naval  Supply  Research  and  Bevel opnent  Facility 

Bayonne,  Neir  Jersey 


Under  the  mobile  logistic  support  concept,  iNfhich  vd.ll  be 
used  by  our  Fleets  in  tl'ie  tin»  of  an  eraergencj^,  it  is  vitally 
necessary  that  the  replenishment  at  sea  of  a  combat  ship  from 
a  supply  ship  be  accomplished  within  the  minimum  amount  of 
contact  time,  since  ships  are  more  vulnerable  to  eneny  action 
during  such  contact.  With  increased  use  of  the  replenishment- 
at*<3ea  operation,  several  bottlenecks  appeared.  One  of  these 
was  the  rate  at  which  cargo  nets  could  be  loaded  at  the  vari¬ 
ous  levels  vdthin  the  holds  of  the  supply  ship  and  delivered 
to  the  main  deck  for  transfer.  The  general  average  rate  for 
such  loading  is  about  18  tons  per  hatch  per  hour. 

It  became  apparent  it  would  be  advisable  to  utilize  a 
better  method  for  making  the  required  lift  and  finally  a  ver¬ 
tical  pocket  conveyor  was  selected  as  having  most  promise  of 
meeting  necessarj-  requirements,  since  by  such  means  it  was 
indicated  cargo  could  be  moved  at  a  rate  of  60  tens  per  hour# 

These  vertical  conveyors  had  been  previously  used  by  the 
United  Frtiit  Company  in  loading  and  unloading  coffee  bags  and 
banana  stalks,  and  the  original  Navy  machine  was  developed 
from  the  plans  of  that  company, 

A  very  considerable  number  of  important,  engineering 
changes  were  necessary  to  adapt  the  equipment  for  satisfac¬ 
tory  use  with  Navy  containers,  however,  and  these  were  accran- 
plished  by  the  U,  S,  Naval  Supply  Research  and  Development 
Facility.  Results  were  proven  aboard  Navy  ships  to  the  extent 
that  orders  have  been  and  are  being  placed  to  make  the  con¬ 
veyors  available  throughout  the  Fleet#  One  of  the  objectives 
of  showing  these  slides  is  to  give  an  idea  of  representative 
handling  being  given  to  packaging  in  the  Navy.  In  many  cases, 
the  handling  you  will  see  is  duplicated  many  times  before  the 
packaged  contents  reach  their  final  use#  As  a  general  rule, 
material  used  overseas  when  packaged  in  accordance  with  spec¬ 
ifications  for  such  overseas  use,  in  V2  or  V3  containers, 
can  be  expected  to  arrive  at  point  of  use  in  excellent  condi¬ 
tion#  Domestic  packaged  containers  in  such  use,  however,  are 
usually'  unsatisfactory#  Slides  showing  operation  and  use  of 
this  equipment  are  as  follows: 
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iig.  6l  -  Indicates  an  installation  of  a  Vertical  Pocket  Conv  ,  :r  on 
the  iT^ain  deck  of  a  Mavy  supply  ship.  Keg*  No.  283-27* 


Pig.  62  -  Shows  tiia  ranjoval  of  containers  from  the  Veroioal  Pockst 

Conveyor e  Keg*  No*  233-17* 
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'■'ig.  63  -  Snows  how  containers  are  lifted  vertically  fircsn  the  hold 

of  the  ship,  then  moved  within  the  machine  horizontally  to  the  discharge 
point.  Neg,  IIo«  325*88 • 


-"ig.  6U  -  Shows  the  method  of  moving  containers  on  gravity  con¬ 
veyors  within  the  sv^ply  ship's  hold  by  means  of  gravity  conveyors. 
Keg.  No.  325-26. 
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Fig.  65  -  Shows  a  loading  station  In  the  ‘tween  deoks  for  the  Verti¬ 

cal  Pocket  Conveyor.  Neg.  No.  325-72* 


Fig,  66  -  aiows  an  iiport  transfer  of  cargo  flrom  a  supply  ship  to  a 

destroyer.  Cargo  containers  of  provisions  are  raised  li^om  the  hold  to 
the  deck  of  the  supply  ship  jaeans  of  the  pocket  conveyor  and  then 
moved  across  the  deck  and  over  to  the  destrcyer  means  of  skate  wheel 
conveyors,  Neg,  No,  325-2, 
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Fig,  -  la  A  contlsuation  of  the  aethcd  of  noveoest  nhown  In  the 

pr«oedlz)g  slide.  Note  use  of  a  chute  in  the  back^ound  by  which  cargo 
is  nored  frca  the  iq>per  deck  to  the  sain  deck  of  the  destroyer  and  thence 
to  the  hatch  opening  via  gravity  conveyers  for  novenent  to  the  stcre- 
rocBB*  Nag,  No, 


Fig,  68  •  Shows  aovBssmt  of  a  cargo  provisions  oontaixar  between 

supply  ship  to  destroyv*  Neg«  No,  32^$* 
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Fig,  69  •»  Shovs  sioveiaent  of  supplies  to  <n  aft  hatch  loadlpe  to  a 
stareroom  on  a  dastroyer*  Itote  the  many  handlings  a  containar  gets  be¬ 
fore  lUtinate  use.  This  handling^  often  abusive,  is  one  of  the  reasons 
for  adequate  packaging  speoiflcatlons.  Neg.  Mo.  268-20. 


Fig„  70  .  Previous  slides  hare  shoim  a  transfer  of  cargo  in  pert. 

A  far  greater  steount  is  transferred  at  sea  in  cargo  nets  as  lll\2strated 
by  this  slide.  This  shows  a  transfer  froa  a  supply  ship  to  an  aircraft 
carrier,  ^ch  transfers  «:e  usually  aocogqpliahsd  with  distances  between 
ships  Iron  100  to  200  l\eet.  Nig.  No.  32i5-59* 
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?±Z*  71  -  Movepient  of  cargo  nets  to  on  aircraft  carri,er  during  a 

transfer  at  sea.  Neg.  No.  325-U9. 


?ig.  72  «  Slide  showing  moveiient  of  containers  froE  Vertict,!  Pocket 

Conveyor  into  cargo  net  in  preparation  for  transfer  at  sea.  iieg.  No.  268-32 
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Fig.  73  «  5?ovon»nt  of  ctf  go  on  main  deck  of  s\jpply  ship  propara- 

tory  to  wanflflar  «fc  Iteg.  No.  32^23* 


'v< 


Fige  7k  «  Loading  of  cargo  net  for  tranafer  at  Ma  to  destroyer. 
Tine  and  aaepower  do  not  permit  extra  care  in  the  handlixig  of  oontainara 
or  bagged  goods  and  indicate  necessity  for  adequate  packaging  qpeclfiea* 
tiona.  Neg.  No.  288-lii. 
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Fig,  75  -  Inport  replenishaent  between  two  anxppJy  ships  at  loko- 

suka,  Japan^  Tislng  Japanese  indigenous  -labctr.  Neg,  No.  3^79. 


Fig,  76  -  Mochaniaed  handling  ia  used  during  Tokosuka  ii^xart  re- 

pleniahoent.  Neg.  lk>.  325-10li* 
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77  .  £gg  crates  moved  by  indigenous  Jt^anese  labor  overseas* 

Reg,  No.  325-75?. 


Fig.  ?8  «  Visv  of  a  piersids  Tartioal  Pocfett  Goxxveyor  used  by  tbs 

United  fruit  Coqpaz^  at  San  PTancisco.  This  equipment  is  siadlar  in 
operation  to  equipment  prevlouslly  shown  in  use  by  liavy  at  sea*  Nag*  No 


Fig,  79  -  Gravity  conveyor*  are  alao  uaed  ifithln  etcrage  epaces  of 

a  deatroyer  to  laove  cargo  quickly  and  with  miniimaa  maopcwar.  Hag,  No, 

290-5. 


/le,  oO  .  light  typo  power  conveyor  being  developed  by  the 
U.  S,  Naval  Supply  Hesearch  and  Development  Facility  for  raovomerrt  of 
cargo  containers  aboard  ships,  Neg,  No.  220-9. 
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Fig,  81  -  Another  view  of  same  conveyor  shown  in  previous  slide, 

Ncg*  IIo,  220«»10, 
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CDR  FULLAMr  Are  there  any  questions,  gentlemen,  of 
Mr*  Heinrich's  conveyor  system? 

MR*  KUOPPAMAKI,  (Naval  Ordnance  Laboratory,  Corona,  Calif*) i 
In  establishing  coordination  betireen  these,  using  these  neir 
techniques,  what  system  do  you  use  in  establishing  criteria, 
time  studies,  and  so  forth,  by  Trhich  you  would  be  able  to  get 
the  most  out  of  this  coordination  activity? 

MR.  HEINRICH:  Actually,  it's  a  question  of  trying  to 
solve  the  bottlenecks  vrhich  exist*  We  have  three  parts  of 
the  replenishment  operation*  We  have  a  problem  of  getting 
material  up  frcro  the  hold  of  the  supply  ship  to  the  main  deck, 
the  problem  of  getting  it  from  the  main  deck  of  the  supply 
ship  to  the  main  deck  of  the  receiving  ship,  and  we  have  the 
problem  of  getting  it  stowed  from  the  deck  of  the  receiving 
ship  down  to  the  hold* 

We  tackled  tis  worst  bottleneck  first,  nhich  is  raising 
cargo  from  the  hold  of  the  supply  ship  to  the  deck*  At  the 
same  time  we  were  working  concurrently  in  other  directions* 

For  example,  the  development  of  the  nylon-type  cargo  net- has 
speeded  up  the  second  of  those  operations  so  we're  getting 
increased  material  going  across  between  ships*  Also,  we  are 
using  gravity  conveyors,  which  Commander  Fliliam  will  talk 
about  in  solving  the  third  part  of  the  operation  for  stowing 
material  quickly  on  the  combat  ship* 

We  realize  there  is  a  definite  coordination  which  has  to 
be  achieved*  At  the  present  time  we  are  trying  to  accomplish 
that  by  sending  Naval  Supply  Research  and  Development  engi¬ 
neers  out  to  sea  both  in  the  Mediterranean  and  also  in  the 
Far  East  so  they  can  assist  directly  on- the  spot  in  getting  a 
trouble-free  operation*  It's  very  important  to  do  that*  We 
also  found  that  with  the  presence  of  such  a  man  down  in  the 
hold  or  on  the  deck  of  the  ship  —  he  can  pick  up  items  by 
observation  or  personal  contact  which  the  sailors  develop 
themselves  to  speed  up  the  operation.  Then  you  can  standard¬ 
ize  on  the  best  of  these  developed  under  practical  conditions* 
That  is  what  we  have  been  trying  to  do  in  addition  to  initiat¬ 
ing  the  use  of  improved  materials  handling  equipnent* 

MR.  KUOPPAMAKI:  The  method  of  determining  the  time,  is 
that  being  standardized? 

MR.  HEINRICH:  We  have  taken  time  studies  in  certain 
cases*  The  field  is  rather  new  in  regard  to  taking  estab¬ 
lished  times*  We  are  progressing  in  that  direction  now*  But 
our  primary  work  has  been  in  the  development  of  the  machine. 
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getting  it  started,  getting  adaptations  installed  in  the  ship* 
At  «he  present  time  we  only  have  two  of  the  vertical  pocket 
conveyors  in  use*  But  that  will  be  the  next  step#  It  is  go¬ 
ing  to  be  necessaiy  to  get  industrial  engineers  down  there  to 
malie  tire  studies  to  develop  the  best  methods  and  techniques 
of  using  equipment* 

MR*  WILLIAMS  (Stockton  Annex)*  You  mentioned  your  engi¬ 
neers  go  below  in  the  hold  and  possibly  can  pick  up  an  idea 
from  a  sailor*  How  do  you  tie  that  in  with  the  overall  Navy 
Benny  Sug  program? 

MR*  HEINRICH*  We  don*t  ordinarily  tie  in,  other  than  to 
review  formal  materials  handling  or  packaging  suggestions 
which  come  before  us*  Our  men,  in  particular,  r o  not  enter 
into  the  Ben^y  Sug  program  because  it  is  a  requirement  of 
their  job  to  develop  these  new  ideas*  We  do  not  ^alie\a  it 
to  be  ethical  for  our  man  to  participate  rrithin  tha.  r  own 
field*  However,  they  do  come  up  with  a  number  of  suggestions 
which  otherwise  would  be  very  valuable  to  thie  Benny  Sug  pro¬ 
gram*  But  they  are  brought  into  operation  in  the  Navy  by 
means  of  engcjiearing  reports  emanating  from  the  Naval  Supply 
Research  and  Ikavelopment  Facili-ty* 

CDR  FUILAM;  Any  further  questions,  gentlemen? 

Wasn’t  there  soasone  down  in  that  comer? 

KJDR  HARPER  (Alameda )t  question  was  answered  by  this 

gentleman  back  here# 

CDR  PTJLLAMt  No  further  questions?  Thank  you, 

Mr*  Heinrich* 
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Specialized  Equipment  for  Handling  Air  Cargo 
lir*  B*  F*  Ryan 

Packaging  and  Materials  Handling  Division,  Director  of  Transportation 
Deputy  Chief  of  Staff,  Materiel,  Department  of  the  Air  Force 


During  the  early  part  of  World  War  II,  I  was  sent  to 
New  Orleans  Port  of  Embarkation  where  I  was  assigned  as  Deputy 
Officer  in  charge  of  wharves.  One  of  the  first  jobs  confront¬ 
ing  me  was  to  make  disposition  of  a  considerable  number  of 
carloads  of  creosoted  piling  which  had  accumulated  in  the 
railroad  yards  and  which  were  continuing  to  arrive  at  the 
rate  of  about  1$  carloads  per  day* 

Previous  to  ngr  arrival,  cars  had  been  unloaded  on  the 
land  side  apron  of  the  wharves  by  hand.  This  was,  of  course, 
a  laborious  and  expensive  operation*  When  this  cargo  was 
loaded  aboard  ships,  it  was  brought  to  shipside  by  dragging 
one  piece  at  a  time  through  the  pier  shed  by  means  of  a  trac¬ 
tor*  This  was  not  only  time  consuming  and  expensive  but  it 
brought  all  other  work  in  that  particular  area  to  a  screech¬ 
ing  halt  while  piling  was  being  loaded*  Fortunately,  we  had 
a  number  of  empty  barges  and  several  heavy  lift  floating 
derricks  available  at  the  time*  We  also  had  two  marginal 
tracks  on  the  iriiarves*  We  broke  the  piling  bottleneck  by  un¬ 
loading  the  piling  direct  to  the  barges  a  carload  at  a  time* 
By  this  iMthod  the  apparently  insurmountable  backlog  was 
overcome  in  three  days,  and  all  the  earlier  coif  us  ion  of 
loading  piling  on  board  ship  was  eliminated  from  the  wharves* 

I  cite  this  example  not  because  it  has  a^y  bearing  on 
requirements  for  specialized  equipment  but  rather  to  empha¬ 
size  the  fact  that,  in  a  great  number  of  cases,  no  special 
equipment  is  needed  if  our  people  will  use  effectively  and 
efficiently  the  ordinary  equipment  already  on  hand*  This  is 
a  problem  in  the  tr'aining  of  service  people  which  we  must 
face  and  solve  if  fast  efficient  handli.ng  of  cargo  is  to  be 
obtained  in  our  many  operations*  Whils  this  training  is  not 
a  requirement  for  special  equipment,  it  is  a  requiremant  none 
the  less*  We  might  as  well  junk  all  the  eqiiipment  we  have, 
specialized  or  otherwise,  unless  we  realize  that  we  must 
train,  place  and  keep  qualified  personnel  in  our  key  operat¬ 
ing  positions* 

Let  us  assume  that  we  can  lick  this  training  require¬ 
ment  and  go  back  again  to  the  waterfront*  For  at  least  the 
last  fifty  years  there  has  been  no  appreciable  change  in  the 
methods  of  handling  cargo  being  loaded  on  ocean  going  ves¬ 
sels*  It  is  brought  to  shipeida  by  one  method  or  another 
hooked  onto  the  falls  and  hoisted  aboard*  There  most  of  it 
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comes  to  rest  to  be  manhandled  into  place*  Many  improvements 
have  been  made  in  methods  of  delivery  to  shipside  and  much 
has  been  done  to  spaed  up  the  hoisting  gear*  Equipment  now 
exists  that  will  deliver  cargo  to  rest  in  the  square  of  the 
hatch  aboard  ship  at  a  rate  in  excess  of  100  tons  per  hour; 
yet  whan  it  arrives  there,  the  rate  deminishes  to  l5  to  20 
tons  per  hour  because  nothing  has  been  developed  to  speed 
this  segment  of  the  operation*  In  my  opinion,  the  handling 
of  air  cargo  will  follow  the  same  pattern  unless  sane  drastic 
action  is  taken  to  stop  it*  Much  equipment  of  various  types 
now  exists  which  will  deliver  cargo  inside  the  cargo  door  of 
an  aircraft. at  a  vastly  greater  rate  than  it  can  be  moved 
away,  stowed  and  secured*  So  you  can  see  the  trend  is  carry- 
ing  us  to  the  same  situation  as  now  exists  with  waterborne 
cargo*  But  airborne  cargo  business  is  still  in  its  infancy 
and  a  pattern  has  not  yet  been  set*  We  can  and  must  see  liiat 
W9  avoid  the  pitfall* 

Developing  an  efficient  cargo  handling  system  for  load¬ 
ing  one  particular  aircraft  is  not  difficult,  particularly 
if  the  aircraft  is  still  in  the  drawing  board  stage*  Then 
the  cargo  handling  system  can  be  developed  as  the  aircraft 
is  developed*  But  the  problem  is  not  as  simple  as  that*  We 
still  have  aircraft  in  our  system  idiich  ware  developed  dur¬ 
ing  World  War  II  and  we  probably  will  have  them  for  seme  time 
to  come*  We  still  load  these  and  all  other  aircraft  by  the 
**big  hands  and  feet  nwthod*”  In  my  opinion  we  are  not  nearly 
as  much  in  need  of  specialized  equipment  for  loading  aircraft 
as  we  are  in  need  of  a  handling  system:  a  handling  system 
which  is  fully  integrated  and  fully  coordinated  between  the 
services  and  between  the  services  and  cousaercial  industry* 

Ihe  system  I  have  in  mind  must  not  consider  the  one  type  of 
aircraft  alone  or  even  the  mode  of  air  transportation  alone* 
"Considerations  must  be  made  for  a  system  flexible  enough  to 
pemit  it  to  be  used  between  such  aircraft  as  the  Cl|6  and  C51: 
and  the  newer  type  cargo  aircraft  such  as  the  G119,  C123  and 
C130  which  are  all  approximately  truckbed  hei^t,  tail  load¬ 
ing  aircraft*  Consideration  must  also  be  given  to  the  com- 
pjatibility  of  the  system  with  other  modes  of  transportation; 
truck  and  rail*  Seldon  is  a  shipment  made  fresn  producer  to 
consumer  by  air  alone*  Ifeually  truck,  rail  or  both  are  in¬ 
volved  along  with  the  air  movement*  We  must  also  consider 
that  our  reserve  airlift  for  emergencies  is  backlogged  in  our 
comnercial  air  fleet*  Any  rapid  cargo  handling  system  that 
is  evolved  must  be  compatible  with  the  typo  of  aircraft  we 
will  get  from  coirmerciai  oporators  in  an  emergency* 

I  do  not  believe  that  there  exists  at  the  present  time  a 
requirement  for  aiiy  specialized  equipment  for  handling  air 
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cargo  outside  the  aircraft.  Our  bottle  neck  is  within  the 
airplane.  In  order  to  break  this  bottleneck,  we  must  develop 
a  system  of  getting  our  cargo  in  larger  packages  or  in  unit 
loads  which  are  prepared  before  the  aircraft  is  ready  to  load. 
These  unit  loads  can  be  handled  quickly  and  efficiently'  inside 
the  aircraft  by  means  of  pallet  jacks,  rollers  or  tracks* 
Because  of  our  need  of  flexibility  and  mobility,  any  equipment 
that  we  decide  to  use  must  be  as  light  as  possible  and,  of 
course,  air  transportable*  The  system  we  adopt  must  be  com¬ 
pletely  compatible  with  all  current  types  of  aircraft  employed 
for  cargo  movement  as  well  as  with  other  modes  of  transpor¬ 
tation.  The  system  we  adopt  must  be  capable  of  efficient  ap¬ 
plication  to  future  cargo  carrying  aircraft,  both  those  devel¬ 
oped  for  militaiy  use  as  well  as  those  developed  for  commer¬ 
cial  use. 

Tne  development  of  a  system  as  mentioned  above  can  have 
a  signi-ficant  effect  on  the  design  of  cargo  aircraft  of  the 
future  and  could  standardize  those  used  by  commercial  sources* 

In  any  event,  let  it  not  be  said  by  writers  on  this  sub¬ 
ject  in  tie  future,  that  we  let  ourselves  become  burdened 
with  systea.r  of  handling  air  cargo  which  tended  to  dissipate 
to  a  large  degree  the  advantages  of  speed  and  flexibility  of 
air  shipment. 

CrR  FULLAM:  Thank  you,  Mr*  Ryan  —  Gentlemen,  are  there 
any  questions  regarding  Mr.  Iran’s  discussion? 

MR.  HCWAPD  (Sandia  Corporation,  Albuquerque,  N.  M, ):  In 
case  of  units  which  are  technically  larger  than  the  pallet 
you  mentioned,  do  you  intend  to  have  anj’-  sort  of  standardized 
system  in  that  case? 

MR.  RYAN:  ’.Yell,  I  sho'old  have  touched  on  that.  VTe 
figure  that  roughly  $0  percent  of  our  airlift  going  overseas 
will  fit  the  unit  load  system.  I  should  have  mentioned  that 
for  special  weapons,  for  engines,  and  outsized  pieces  of 
equipment  like  that  that  there  is  definitely  a  necessity  for 
specialized  equipment. 

Now,  being  at  Sandia,  I  know  that  on  some  of  these  larger 
weapons  that  we  have  that  materials  handling  equipment  has 
been  developed  concurrently  with  the  development  of  the  weap>- 
on.  There  is  concurrently,  presently,  a  lot  of  work  going 
on  in  developing  dollies  for  engines,  and  we  hope  that  in 
the  future  as  the  new  aircraft  engines  are  developed,  that 
the  materials  —  handling  of  specialized  dollies  —  or  what¬ 
ever  is  needed,  will  be  developed  as  the  weapon  or  the  engine 
is  developed.  Does  that  answer  your  question? 
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MR.  HOffARDj  Yes,  thank  you* 

CDR  PTJLLAMt  Any  further  questions,  gentlemen,  to  Ifr* 

Ryan? 


MR.  BERGER  (Quartennastars  Corps,  U*  S*  Amy)*  In  talk¬ 
ing  about  this  liO  by  u8  size,  there  is  an  attempt  being  msie 
by  ASA  to  coor<!iinate  the  standardization  of  pallets*  Do  you 
propose  that  the  dimensions  shall  be  a  combination  of  U8  or 
IiO?  In  other  rrords,  80  by  96,  or  one  dimension  is  to  be  UO 
inches,  or  one  dimension  be  1*8*  In  other  words,  shall  it  fit 
a  pattern  of  1*0  or  a  combination  of  1*8  and  a  — 

MR.  RYAN*  A  coabination,  that  is  right* 

MR.  BERGER:  But  it  does  not  have  to  be  the  same  pro¬ 
portion. 

MR.  PYAK:  That  is  truej  I  mean,  that  is  in  the  develop¬ 
ment  of  the  3ystem.  That  is  exactly  what  I  had  in  mind  — 
Any  other  qaastions? 

(There  were  no  more  questions.) 
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Transportation  Corps  JBeach  Lighterage  Fl.eet 
Ifr.,  Henry  k*  Snell 

Transportation  Corps,  Departioent  of  the  Amy 


Since  the  close  of  World  War  II,  and  particularly  since 
the  beginning  of  hostilities  in  Korea,  the  Transportation 
Corps  has  intensified  its  efforts  to  increase  the  efficiency 
of  ship-to-^jeach  cargo  discharge  operations.  The  realiza¬ 
tion  tliat  the  use  of  mass  destruction  Weapons  in  future  war¬ 
fare  will,  in  all  probability,  deny  us  the  use  of  many  con¬ 
ventional  port  facilities  has  hastened  these  efforts. 

Basically  the  efficiency  of  a  ship-to-beach  cargo  opera¬ 
tion  may  be  increased  by  improvement  in  any  of  the  three 
primaiy  components  of  such  operation,  namely?  Organizational 
Structures,  Operating  Techniques,  or  Equipment.  These  remarks 
will  be  confined  to  the  latter  category  and  more  specifically 
to  our  various  types  of  lighterage. 

Beach  lighterage  equipment  may  be  devided  into  two  classes* 
Landing  craft  and  Amphibious  vehicles.  The  Transportation 
Corps  uses  botri  types  extensively. 

The  principal  Amy  landing  craft  -  the  LCM-6  -  has 
changed  little  from  its  World  War  II  predecessor.  It  is  a 
bow-ramp  boat,  $6  feet  long  with  a  cargo  capacily  of  30  tons. 

In  reference  to  capacity-  of  a  lighter,  it  should  be  pointed 
out  that  figures  stated  are  the  theoretl.cal  maxiinums  and 
that  loads  of  such  magnitude  can  not  usually  be  obtained  in 
actual  practice  because  of  space  limitations.  The  LCM-^  is 
a  versatile  craft,  and  is  used  by  the  Transportation  Corps 
both  for  handling  general  cargo  and  small  to  medium  sized 
vehicles.  It  is  particularly  well  adapted  to  handling  pack¬ 
aged  loads,  such  as  cargo  transporters,  or  pallets.  The 
LCM-6  is  also  used  to  a  considerable  extent  as  a  non-tacti- 
cal  personnel  lighter  and  if  required,  to  land  equipment  and 
personnel  in  assault.  The  craft  has  a  speed  of  about  7  knots 
loaded* 

Recently  a  new  landing  craft  designated  LCM-8  has  been 
designed  and  procured  for  Transportation  Corps  use*  This 
craft  was  conceived  as  a  beaching  lighter  capable  of  handling 
ary  vehicular  lift  organic  to  an  infantry  division.  Its  1*8- 
foot  long  cargo  well  with  a  ramp  opening  of  over  li*  feet  will 
accommodate  t:-.  I>-8  bulldozer  with  blades,  for  exaxpLo*  The 
craft’s  cargo  capacity  of  60  tons  was  established  to  enable 
it  to  handle  heavy  tanks  of  that  weight.  The  LCll-8  has  more 
horsepower  per  displacement  ton  than  any  other  of  our  landing 
craft*  It  has  an  additional  advantage  over  the  LCM-6  in  that 
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the  cargo  rrell  is  self -bailing*  We  have  found  from  opera¬ 
tional  experience  that  the  high  degree  of  maneuvrabillty  and 
power  of  this  craft  make  it  particularly  well  adapted  tc  han¬ 
dling  at  ship-side#  The  LCM-S  is  the  fastest  of  our  light¬ 
erage  units  -  top  speed  loaded  is  11  knots# 

The  largest  of  the  Transportation  Corps  landing  craft 
is  the  LCU,  latest  design  of  idilch  is  designated  1U66  class# 
This  craft  is  wel2  adapted  to  handling  outsized  heavy  lifts 
and  vehicular  loads#  General  cargo  can  be  handled  efficient¬ 
ly  if  paLletized  or  containerized#  The  I/CU  is  sufficiently 
large  and  has  generator  capacity  for  the  operation  of  navi¬ 
gational  ai.ds,  such  as  radar,  etc#  Hence,  it  can  be  used 
under  conditions  of  visibility  which  might  otiwrwise  preclude 
lighterage  operations#  It  is  interesting  to  note  that  the 
older  LCU-146  is  the  only  landing  craft  capable  of  bringing 
the  280  mm  atomic  gun  to  beach#  We  have  actually  performed 
this  operation  on  several  occasions#  Consideration  is  now 
being  given  to  a  redesign  of  the  LCU#  The  object  of  this 
action  will  be  to  increase  its  seaworthiness  to  the  extent 
that  it  is  self -deliverable  overseas# 

The  Interest  recently  displayed  in  roll-on-roll-off  ship 
discharge  has  caused  the  Transportation  Corps  to  investigate 
the  use  of  a  large  beaching  lighter  for  this  purpose#  The 
design  of  what  is  known  as  the  300-foot  beach  lighter  has 
been  completed  and  construction  of  the  first  prototype  is 
expected  to  begin  this  winter#  This  vessel  will  be  0ii5>loy6d 
to  receive  vehicular  loads  by  ramp  discharge  from  specially 
constructed  deep-draft  shipping#  It  will  then  proceed  to 
beach  and  discharge  by  use  of  its  own  ramp#  The  beach 
lighter  has  an  overall  length  of  331  feet  and  a  65-foot 
beam#  To  giv3  tho  vessel  good  maneuvrability  and  stability 
in  the  surf  zone  cycloidal  propulsion  is  employed# 

It  was  not  until  World  War  n  was  well  advanced,  that 
the  inherent  advantages  of  amjidbious  vehicles  became  widely 
known#  When  it  became  established  that  their  ability  to 
cross  offshore  obstructions,  operate  independently  of  tidal 
condition,  and  deliver  cargo  directly  from  ship-to-dimp  with¬ 
out  shoreline  transfer  could  well  revolutionize  baach  opera¬ 
tions,  the  Truck,  AmfMbious,  ton,  6x6-  the  WWII  DUKW  - 
was  placed  in  mass  production#  We  are  still  using  this  veh¬ 
icle  although  all  units  new  in  service  are  at  least  9  years 
old#  As  you  know  the  DDKW  is  a  seagoing  version  of  the  6x6 
Truck#  Cargo  capacity  is  2^  tons  under  average  conditions# 
The  DUKW  is  very  well  adapted  to  handling  net  drafts  of  gen¬ 
eral  cargo,  druzBBed  POL,  ammuniticxi  and  the  like#  It  can  not 
handle  heavy  or  bulky  loads#  Its  principal  disadvantage  is 
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its  slow  water  speed  -  6  mph*  As  is  characteristic  of  amphib¬ 
ious  vehicles,  the  DUKW  has  superior  tolerance  to  surf  and 
can  operate  safely  through  breaker  heights  that  would  present 
extreme  hazards  to  landing  craft* 

During  this  Korean  action,  the  design  of  a  replacement 
vehicle  for  the  WWII  DUKW  was  undertaken*  Several  of  these 
vehicles  -  named  Superduck  -  have  been  constructed,  tested, 
modified  and  retested*  This  work  has  been  conducted  by 
Ordnance  with  Transportation  Corps  coordinating*  We  feel 
that  the  design  is  about  finalized  and  expect  a  production 
model  vehicle  in  a  few  months* 

Although  still  rated  at  2^  tons  the  Superduck  has  a 
larger  cargo  space  and  somewhat  greater  capacity  than  its 
predecessor  in  reality  U  tons*  Water  speed  is  7*5  mph*  The 
vehicle  will  handle  the  new  110  ram  gun  howitzer*  It  has  im¬ 
proved  conditions  of  free-board  and  during  tests  has  demon¬ 
strated  an  excellent  ability  to  go  through  surf*  The  vehi¬ 
cle  now  has  a  steerable  propeller  incorporated  in  its  design* 
We  believe  that  this  will  overcome  the  rather  poor  water 
steering  characteristics  of  the  old  DUKW* 

About  four  years  ago,  the  Transportation  Corps  started 
work  on  the  design  of  the  60~ton  Barge,  Amphibious,  Resupply, 
Cargo,  BARC*  The  objective  of  this  project  was  to  achieve 
an  am^jlbian  capable  of  transporting  large  vehicular  loads* 

The  cargo  well  was  designed  around  the  60-ton  tank*  Foiir 
prototypes  of  the  BARC  were  fabricated  initially  and  exten¬ 
sively  tested*  All  four  vehicles  are  currently  engaged  in 
beach  support  operations  in  the  theater  of  the  North  East  Air 
Command*  The  BARC  has  given  us  the  capability  of  operating 
independently  of  the  shoreline  where  before  at  least  a  por¬ 
tion  of  our  operations  were  pinned  to  the  water’s  edge*  This 
ability  to  move  heavy  lifts  directly  from  ship  to  some  inland 
point  will  facilitate  the  dispersal  of  our  operations  to  a 
considerable  degree*  The  vehicle  is  about  63  feet  long  by 
27  feet  wide  and  has  a  weight  of  97  short  tons*  The  BARC  is 
transported  overseas  either  in  an  LSD  well  deck  or  deck 
loaded  on  conventional  shipping*  When  heavy  lift  cranes  are 
not  available  to  \mload  the  BARC  it  can  be  launched  directly 
from  the  vessel’s  deck  on  specially  constructed  ways*  We  have 
done  considerable  tasting  of  this  technique* 

A  third  new  wheeled  amjiiibious  vehicle  is  currently 
under  development,  the  Truck,  Amp^iibious,  8-10  ton,  8x3, 
DRAKE*  In  the  design  of  this  vehicle  more  attention  has  been 
attached  to  marine  characteristics  than  is  ordinarily  the  case* 
Its  ccanparatively  smooth  lines,  length  and  power  indicate 
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that  Tie  may  achieve  a  water  speed  of  around  10  mph*  This  is 
an  excellent  speed  for  an  amphibian  and  compares  very  favor¬ 
ably  with  landing  craft*  The  DRAKE  has  a  rear  tail  gate  to 
permit  ready  unloading  of  vehicular  loads*  It  can  transport 
the  l55  mm  horwitzer  or  6  x  6  iruck*  This  refa'esents  our 
first  attempt  to  use  aluminum  in  an  amphibian*  The  DRAKE  has 
a  welded  aluminum  hull*  It  is  estimated  that  the  DRAKE  will 
weigh  a  little  over  13  tons*  Three  (3)  prototype  vehicles 
are  presently  being  constructed*  We  expect  delivery  of  the 
first  in  November* 

This  concludes  the  items  of  our  present  lighterage  fleet 
and  the  new  designs  which  Tie  hope  to  soon  put  in  operation* 

We  are,  however,  investigating  improvements  from  a  long  range 
standpoint*  For  example.  Ordnance  has  a  company  under  con¬ 
tract  for  the  development  of  a  wheeled  amphibian  Tiith  a  25 
raj^*  water  speed*  It  may  develop,  after  obtaining  operational 
data  on  the  DRAKE,  that  there  is  a  requirement  for  a  vehicle 
intermediate  in  capacity  between  it  and  the  BARG*  As  in  other 
fields,  lighterage  m\ist  change  to  keep  pace  with  changes  in 
other  milltarj’-  equipment  and  doctrine* 

MR*  SNELL I  Do  you  have  any  questions? 

{There  were  no  questions*) 
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Lieutenant  Colonel  E*  J*  Cullinan 
Transportation  Corps,  Lepartraent  of  the  Arny 


As  Colonel  Maidt  brought  out  in  the  beach  movement  of 
cargo,  the  Transportation  Corps  found  itself  with  a  def'^.nite 
proble a  during  World  War  II  and  the  years  following  that# 

5o  when  it  became  apparent  that  the  new  concepts  of  war 
were  going  to  undoubtedly  force  us  to  move  our  cargo  across 
the  beaches  and  through  undeveloped  ports,  the  Army  Transpor¬ 
tation  Corps  took  a  sharp  look  at  old  World  War  II  equipinent 
to  determine  first  the  capability  of  operating  small  dis¬ 
persed  ports  and  second,  potential  ability  to  move  large  quan¬ 
tities  of  cargo  across  undeveloped  beaches*  Third,  these 
organizations  had  to  have  a  structural,  capability  of  breaking 
down  into  small  units  and  being  able  to  operate  efficiently* 

Then  we  had  to  find  out  what  organizational  changes  were 
immediately  needed  to  accomplish  these  facts*  Our  old  World 
War  II  port  organizations  were  looked  at  and  they  were  found 
sadly  wanting  to  accomplish  this  movement  of  cargo  through 
these  questionable  areas*  They  were  almost  incapable  of  ef¬ 
ficiently  breaking  down  into  smaller  units*  They  had  no- 
equipment  that  could  efficiently  move  cargo  across  the  beach 
and  unfortunately  our  units  that  were  trained  to  discharge  a 
ship  equipment-^se  could  t  have  moved  a  pound  of  cargo 
across  the  beach  unless  /  carried  it  on  their  backs* 

So  we  had  not  only  t  /  revamp  our  organizations,  but  we 
had  to  immediately  get  to  work  and  change  our  equipment*  Now 
this  dual  Transportation  Corps  responsibility  of  developing 
equipment  and  organizations  capable  of  proper  usage  from  a 
waterborne  carrier  to  initial  land  based  storage  points  has 
been  aggressively  pursued  since  the  end  of  World  War  II* 

Equipjnent-wise,  for  beach  operations,  the  Transportation 
Corps  concepts  are  designed  to  give  logistic  resupport  of 
operations  over  unimproved  terrain  and  to  acccmplish  effi¬ 
ciently  this  operation  in  coisonnance  with  accepted  criteria* 

The  basic  equipment  provided  the  terminal  service  com¬ 
panies  that  replaced  our  old  port  organizations  are  the 
rough  terrain  and  fork  lifts  and  rough  terrain  cranes* 

May  we  have  the  first  slide,  please? 

This  is  the  6000-pound  rough  terrain  fork  lift*  It  has 
a  capacity  of  2U-inch  load  center  of  6000  pounds*  It  has  a 
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turning  radiui  ol‘  15  feet*  It  has  a  lift  of  inches  and 
the  forks  can  go  to  li5®  forward;  30°  to  the  rear;  and  10® 
both  sides*  It  has  an  ability  of  a  li5®  slope  and  can  move 
20  miles  an  hour*  It  can  move  over  obstacles  of  Hi  inches 
of  maximum  height*  It  has  fournwheel  drive  and  steering  with 
low  pressure  tires  • 

There’s  very  little  difference  in  this  next  one,  the 
10,000-pound  fork  lift*  It  has  a  2U-inch  load  center,  10,000- 
pound  weight,  turning  radius  17  feet*  It  has  the  same  lift 
of  6000  pounds,  lUi  inches,  U5°  tilt  and  the  same  speed  of 
20  miles  an  hour*  However,  this  does  not  have  four-wheel 
steering,  a  characteristic  we  hope  to  overcome  in  the  future* 
This  piQC®  equipment  hasn’t  met  all  the  points  that  we 
^ant*  r?’ve  had  to  revamp  it  several  times*  Howaver,  it 
has  been  ..rpe  classified*  We  are  purchasing  2?  of  them  in 
the  1^'ture  —  rather  the  Navy  will  purchase  txiam  for  us* 

1  belie  this  contract  will  be  complete  soon*  We  hope  by  tJie 
time  we  Tiwear  out  the  2?  between  thie  Quartermaster  Corps  and 
the  Transportation  Corps  that  we  will  have  corrected  the 
faults  we  found  in  this  piece  of  equipment* 

Ihe  second  piece  of  equipment  we  have  is  the  rough  ter¬ 
rain  crane*  Now  as  a  prime  user  of  mobile  cargo  handling 
cranes.  Transportation  Corps  has  been  confronted  with  many 
operating  difficulties,  such  as  operating  over  the  beach  at 
undeveloped  areas,  and  the  need  for  dispersal  of  port  fac¬ 
ilities*  We  develoi>6d  a  requirement  for  this  instiniment  that 
will  move  over  beaches  without  tearing  them  up;  operate  in 
water  without  tipping  qver,  such  as  tracked  cranes  have  shown 
themselves  to  do*  Also,  the  cranes  we  have  been  using  to 
date  for  lifting  cargo  were  designed  for  hauling  dirt  or  for 
shovels  that  the  engineers  developed  for  their  own  use* 

We’ve  had  to  apply  them  to  our  own  use*  This  is  the  first 
real  cargo  crane  we’ve  used* 

It’s  a  question,  as  earlier  studies  have  indicated  to 
us,  that  wide  based  pneumatic  tire  mounts  have  provided 
greater  mobility  for  beach  conditions  than  conventional 
track*  We  are  testing  this  l5-ton  crane  at  Fort  Eustis  now* 
We’ve  had  it  with  the  Engineers  at  Fort  Belvoir*  It  has  not 
yet  been  accepted  as  a  final  end  item*  In  addition  to  tl>e 
mobile  cargo  pdece  of  equipment  we  have  developed  a  beach 
conveyor  similar  to  this,  as  shown* 

This  is  an  over-land  conveyor*  The  other  thing  there 
is  a  lighter  pdece  of  equipment  that  six  n^n  can  carjy  and 
run  up  to  the  beach  and  you  can  move  small  pdeces  of  cargo 
out  of  LCM’s  or  barges  that  come  ashore*  That  would  tie  in¬ 
to  the  over-land  conveyor  here  (indicating)*  This  piece  of 
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equipment  is  still  under  test  at  Camp  V/allace,  which  is  attached 
to  Fort  Eustis,  Virginia* 

I’d  bo  amiss  if  I  didn’t  bring  out  our  little  jewel  here* 

I  wish  I  could  have  the  other  slide  first  on  that*  Tnis  is 
an  aerial  tramway*  It’s  a  combination  of  spud  barges  and  civ¬ 
ilian  type  cables  that  would  pick  up  cargo  discharged  onto 
the  spud  barges  and  carried  half  a  mile  inland*  They  are 
5000  feet  long,  and  you  usually  find  them  iialf  in  the  water 
and  half  overland*  Cars  run  back  and  forth  on  these  wires* 

They  are  capable  of  carrying  10  tons*  The  unfortunate  part 
of  this  piece  of  equipment  is  that  it’s  strictHy  a  one-way 
traffic  thing*  We  found  that  by  shuttling  our  cars  that  are 
self-propelled,  bringing  them  half  way,  and  having  them  come 
half  way  from  the  other  side  in  this  manner  (indicating),  we 
have  been  able  to  increase  our  capability* 

We  have  now  underway  work  to  develops  a  circular  track 
at  the  other  end  so  we  don’t  have  to  bother  about  this  par¬ 
ticular  piece  of  equipment  here*  This  trajnway  is  established 
at  Mulberry  Island,  Fort  Eustis*  The  Transportation  Corps 
and  the  Corps  of  Engineers  are  now  erecting  a  second  tramway 
at  Little  Creek,  Virginia,  with  ths  cooperation  of  the  Navy, 

That  will  be  in  operation  probably  around  the  first  week  in 
November* 

I  will  now  entertain  any  questions  on  the  equipment* 

CER  rliLLA'’:  Any  questions  for  Colonel  Cullinan? 

151*  P.  C.  V^ILLIAMS  (Naval  Supply  Annex,  Stockton,  Callf*)t 
I  notice  on  that  l5,C)0O-pound  forklift,  one  that  you  showed 
there  first,  is  there  aixy  stabilizer  in  that  boom  to  stabi¬ 
lise  the  load  in  case  you  hit  this  rough  terrain  whereby  the 
load  itself  won’t  tip? 

CDR  FULLAM:  The  question  is,  is  there  a  stabilizer  in 
the  boom* 

LTCOL  CULLINAN:  Not  tliis  particular  one*  That,  by  the 
way,  was  a  6000-pound  forklift*  The  l5,00C-pound  forklift  we 
are  holding  in  abeyance  until  the  Quartermaster  Corps  and  the 
Transportation  Corps  make  a  further  study* 

CDR  FJLLAMt  Are  there  any  further  questions,  gentlemen? 

(There  were  no  further  questions*) 
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Trans  port  a  cicn  Research  and  Development  Command,  Department  of  the  Amy 


Gt.iitlemen:  Commander  Fullam  has  been  after  me  for  sev¬ 
eral  weeks  to  prepare  a  paper,  nhich  I  refused  to  do.  The 
raason  for  ny  refusal  was  that  the  subject  was,  "Materials 
Handling  Equipment  which  had  been  Developed  for  Specific  b!!!- 
itary  Uses."  Even  though  I  am  vitally  interested  in  this 
field,  there  are  other  representatives  who  are  going  to 
cover  this  area.  I,  as  a  member  of  Transportation  Research 
and  Development,  have  a  primary  interest  in  the  field  of 
equipment  which  has  not  yet  been  developed.  So,  because  of 
the  nature  of  the  problem,  I  came  this  morning  not  so  much 
to  tell  you  what  we  have;  but  rather  I  came  to  learn  what 
you  have. 

To  establish  the  reason  for  the  military  interest  in 
improving  Materials  Handling,  I  should  like  to  quote  Field 
Marshal  Lord  Wavell.  Ha  said,  "The  more  I  see  of  war,  the 
more  I  lealize  it  all  depends  on  administration  and  transpor¬ 
tation.  It  takes  little  skill  or  imagination  to  see  where 
you  would  like  your  army  to  be  and  when.  It  takes  much  mors 
knowledge  and  hard  work  to  know  where  you  can  place  your 
forces  and  whether  you  can  maintaLn  them  there.  A  real  know¬ 
ledge  of  supply  and  movement  factors  must  be  the  basis  of 
every  leader's  plan."  These  are  the  words  of  Field  Marshal 
Lord  ’.Tavell,  iriio  is  recognized  by  history  as  a  great  military 
leader;  and  it  is  significant  that  a  military'  leader  of  his 
caliber  should  recognize  the  problems  of,  "udiere  you  can 
place  your  forces"  and,  "whether  you  can  maintain  th^m  there." 
In  the  movement  and  handling  of  cargo,  studies  have  been 
made  by  the  Transportation  Corps;  and  these  studies  reveal 
that  the  World  War  II  methods  of  handling  heterogeneous  odds 
and  ends,  that  is,  cargo  in  small  lots,  particularly  in  the 
off-ohip  unloading  and  the  over-the-^oach  handling  jhases, 
requires  1.65  manhours  per  long  ton  to  move  the  cargo  ashore 
and  inland.  Further  studies  indicate  tliat,  by  palletizing, 
you  could  do  the  same  operation  for  about  .85  manhours  per 
long  ton.  Further,  by  adopting  containerization,  this  same 
cargo  handling  phase  is  reduced  to  .6  manhours  per  long  ton* 
Realizing  that  the  prime  subject  today  is  materials  handling 
and  not  unitization,  I  develop  this  fact  in  order  to  estab¬ 
lish  that  we  need  better  materials  hauidling  if  we  are  to 
realize  the  inherent  benefits  of  handling  the  homogeneoxas 
larger  packages.  One  of  the  most  critical  areas  in  the  han¬ 
dling  of  these  larger  xinits  is  in  the  area  of  handling  cargo 
weights  of  the  natxire  of  three  to  eight  thoxosand  pcxinds 
(3-8,000  lbs.)  in  the  holds  of  a  ship.  For  the  movement  from 
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the  square  of  the  hatch  into  the  wings,  or  the  reverse  move¬ 
ment  into  the  square  of  the  hatch,  there  is  todaj'  no  satis¬ 
factory  materials  handling  equipment*  In  tlio  other  area  — 
that  is  the  one  cver-the-beach  where  cargo  must  be  heindled 
again  ~  a  piece  of  materials  handling  equipoont  such  as  a 
Rough  Terrain  Forklift  is  a  miist*  Tfith  reference  to  the 
terminology  "forklift,”  I  should  like  to  make  clear  that  I 
do  not  care  whether  you  call  it  a  forklift,  which  is  road- 
able,  or  whether  you  call  it  a  self-loading,  self-discharg¬ 
ing  truck*  The  essence  of  the  problem  is  that  rre  need  some¬ 
thing  which  will  handle  cargo  over  the  berm  of  the  beach  and 
cany  it  inland  three  to  four  (3*Ji)  miles,  at  a  speed  compet¬ 
itive  with  highway  transportation;  in  order  that  we  may  clear 
the  beach  of  congestion  at  the  waterline*  This  same  vehicle 
must  be  capable  of  operation  in  shallow  water,  in  order  that 
it  can  go  in  and  get  its  load,  and  coma  out  frcm  whatever  "type 
of  landing  craft  or  portable  piers  we  may  be  utilizing  in  the 
beach  discharge*  It  also  means  operation  over  an  infinite 
variety’’  of  soils*  Of  course,  we  normally  think  of  a  beach 
as  being  soft  sand;  and  that  is  a  definite  problem  in  itself* 
At  this  point  WB  do  not  have  rough  terrain  forklift  equipment 
which  is  satisfactory  to  meet  the  military  reqxilrement* 

There  are  other  typas  of  materials  handling  eqxdpment  in 
which  people  are  interested*  Exanples  are  aerial  cableways 
and  continuous  conveyoi  systems,  and  the  multitudes  of  varia¬ 
tions  within  these  main  types* 

I  am  here  today  because  of  our  intense  interest  in  what 
you  in  industry  may  have  that  w©  do  not  know  about,  or  ideas 
which  you  may  be  able  to  deimlop,  which  will  be  of  consider¬ 
able  help  to  us  in  these  major  problem  areas*  Again,  I  say, 

I  am  here  to  learn  from  you,  ratlier  than  to  tell  you  what  we 
have  done* 
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upply  Eesearch  and  Development  Facility,  Department  of  the  Navy 
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Gentlemen,  I  hope  you  vdll  bear  with  me  with  ray  cold. 

I  think  this  is  a  good  roomt  and  I  should  be  able  to  make 
nyself  heard,  especially  I  have  mostly  slides  to  show 

for  my  talk. 

I  have  just  a  few  introductory  comments,  and  then  I  will 
go  to  the  slides.  For  illustration  of  ray  discussion  on  cube 
utilia^'-ion,  you  will  notice  these  wall  charts.  They  are 
selection  charts  v.hich  we  have  developed  on  improved  cube 
utilization.  The  factor  we  have  considered  is  the  actual 
cube  wliich  has  been  utilized  out  of  that  which  is  available 
in  setting  up  the  unit  load,  and  this  is  the  particular  prob¬ 
lem  on  which  vre  have  been  working,  and  on  which  we  wish  to 
report* 

Since  the  warehousing  systems  of  the  services  are  so 
large,  even  a  small  gain  percentage-wise  would  add  up  ‘.o  very 
satisfactory  saving.  As  an  example,  in  one  bureau,  the  avail¬ 
able  covered  storage  space  is  approximately  300  million  cubic 
feet,  and  each  percent  gain  is  3  million  cubic  feet  of  space, 
worth  two  or  three  millicn-  dollars  a  year.  That  is  qxiite  a 
bit  of  money.  In  some  specific  instances,  say,  a  particular 
size  of  box,  or  a  particular  item,  it  may  be  possible  to  save 
up  to  10  or  1$  percent  right  on  the  pallet  itself  by  changing 
the  pallet  pattern  or  the  container  size. 

In  a  solution  of  this  general  problem  of  pallet  pattern 
and  container  size  selection,  many  methods  are  available  com¬ 
mercially  and  in  the  services.  However,  these  methods  had 
serious  shortcomings  due  to  the  very  large  amount  of  data 
that  is  Involved  in  all  the  ccraparative  dimensions,  areas, 
and  efficiencies,  and  did  not  permit  any  easy  selection  or 
comparison  on  either  the  pallet  pattern  or  the  container  size 
basis. 


For  our  purposes,  we  were  able  to  devise  a  new  method  of 
handling  this  mass  of  data  in  a  manner  which  eliminated  the 
deficiencies  of  the  previous  methods.  This  resvilted  in  a 
pallet  pattern  selection  chart,  which  is  illustrated  in 
Figure  82.  You  <;an*t  see  very  much  of  the  detail,  however, 
I  want  to  give  you  a  rough  idea  of  the  method  of  layout. 

There  is  one  axi;}  for  width  and  one  axis  for  length,  and  we 
have  the  small  areas  outlined.  The  important  point  is  that 
we  have  on  a  chart,  (a  sii-jle  chart,  something  you  can  put  on 
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the  wall,)  a  method  by  which  you  can  select  a  pallet  pattern* 
Vow,  the  small  areas  that  are  shown  are  the  areas  in  which 
that  numbered  pallet  pattern,  which  is  illustrated  on  the 
upper  left,  will  give  over  80  percent  efficiency* 

Kow,  the  thing  to  do  is  to  pick  out  your  width  —  and 
pick  out  your  length*  This  locates  a  point  on  tte  graph,  and 
if  we  have  a  pallet  pattern  that  is  over  80  percent  efficient, 
you  will  be  within  a  number  area*  Locating  this  number  in 
the  legend  on  the  upper  left  will  give  a  sketch  of  the  pallet 
pattern  that  we  liave  found*  On  this  particular  chart,  we 
have  laid  out  the  80,  90  and  100  percent  lines,  ^diere  100  per¬ 
cent  is  applicable,  or  the  niaxiroum*  \'le  found  that  the  pallet 
patterns  in  these  areas  so  overlapped  to  the  extent  that  we 
kept  eliminating  the  least  efficient  patterns  in  definite 
size  groups,  and  kept  getting  better  patterns  all  the  time* 

Now,  it  is  Important  to  note,  right  at  the  beginning, 
that  this  is  a  1^0”  by  ii8”  pallet  in  which  we  are  very  much 
interested*  This  is  a  standard  general  purpose  pallet  on 
which  the  services  have  standardized*  Since  most  of  the  $0 
or  60  million  pallets  in  the  services  at  the  present  time  for 
general  warehousing  are  hO”  by  ii8",  we  have  conducted  this 
analysis  for  that  particular  size* 

In  addition,  we  have  an  allowable  overhang  of  one  and  a 
half  inches  on  the  narrow  dimension,  and  two  inches  on  the 
long  dimension,  so  actually  these  patterns  are  laid  out  for 
the  liO'’  by  1^8”  pallet  enlarged  to  h}*'  Ly  52”*  The  advantage, 
as  far  as  we  are  concerned,  in  this  kind  of  a  chart  is  that 
we  can  select  the  best  pallet  pattern  by  locating  the  length 
and  width  on  the  chart,  and  then,  if  we  have  a  choice  we  can 
select  the  best  container  wlien  several  different  sizes  of 
containers  are  possible*  There  are  many  items  that  can  be 
packaged  in  a  range  of  container  sizes*  For  ary  particular 
item,  you  may  select  a  container  size  that  will  come  out  at 
80  percent;  one  at  90  ]percent;  and  still  another  at  95  par- 
cent*  The  answer  is  obvious,  of  course*  All  other  things 
being  equal,  we  must  adopt  the  size  with  the  best  efficiency* 

We  hope  these  charts  will  be  an  aid  in  standardization, 
since,  of  coiiTse,  there  are  literally  thousands  of  box  sizes* 
You  can  order  any  size  container  you  want,  and  you  can  find 
any  size*  However,  to  attempt  to  pick  one  but  as  the  most 
efficient,  it  would  be  necessary  to  compare  it  with  an  enor¬ 
mous  amount  of  other  sizes*  That  is  our  big  advantage  in 
this  particular  chart*  We  hope  that  some  form  of  this  chart, 
or  the  chart  itself,  will  eventually  get  into  proc'orement  as 
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an  aid  for  container  size  selection  in  procurement*  In  other 
words,  we  wish  to  start  right  at  the  beginning  of  the  produc¬ 
tion  line  and  get  an  efficient  size  of  container,  or  if  it  is 
palletized  at  the  production  plant  to  have  an  initially  effi¬ 
cient  pallet  pattern*  We  are  interested  in  the  best  effi¬ 
ciency  can  get  on  the  first  handling  without  the  necessity 
for  further  repalletising  or  repackaging  once  the  package  is  in 
the  Supply  System* 

Figure  no,  83  illustrates  the  scope  of  our  work,  and 
all  our  charts  are  based  on  these  statistics  since  they  set 
up  our  boundary  conditions*  You  will  note  that  we  have  the 
UO"  by  along  the  bottom,  while  along  the  top  we  indicate 
the  overall  width  and  length  we  will  allow*  Tnis  comes  out 
to  be  1^3"  by  52”  with  the  allowable  over  hang*  Those  combina¬ 
tions  have  been  set  up  as  representative  of  the  spaces  which 
are  available  in  railroad  cars  and  trucks*  They  will  fit  the 
long  dimension  twice  across  the  width  of  a  railroad  car,  and 
the  narrow  dimension  twice  across  the  width  of  a  truck* 

%ile  we  are  eventually  interested  in  filling  a  cube  as  much 
as  possible,  the  fieight  isn’t  too  important  at  the  moment 
since  we  are  primarily  interested  in  the  bottom  area  utilized 
for  the  purpose  of  this  talk. 

Figure  no,  8I4  is  an  exan.rile  I'f  a  page  from  the  Pallet 
Pattern  Kandljook,  of  which  I  have  a  sample  here*  This  nas 
made  up  specifically  to  palletize  UU  different  items  of  dry 
provisions  vMch  occurred  in  the  military  services  in  large 
enough  volume  to  warrant  palletization. 

Tliere  are  some  specific  items  of  interest  ill  us  trailed* 

For  instance,  you  will  notice  tlie  voids  in  that  pallet  pat¬ 
tern  as  laid  out  for  this  particular  size*  There  is  nothing 
we  have  been  able  to  do  about  it,  hwTever,  if  we  can  avoid 
the  less,  we  vfould  wish  to  do  so*  This  page  also  gives  a 
pallet  pattern  layout  for  the  help  of  the  'warehouseman  who  is 
using  this  handbook*  On  the  side  is  tabulated  a  list  of  data 
which  gives  details  of  different  sizes,  percentages,  and  many 
other  items*  However,  it  is  important  to  not-e  that  this  type 
of  presentation  is  good  for  only  one  specific  size* 

In  particular,  one  of  the  limitations  of  tliis  book  is 
the  fact  that  we  can  only  use  it  for  the  specific  sizes  of 
the  dr>'  provisions  listed* 

Figure  no,  85  is  the  back  page  of  the  handbook  and 
covers  the  patterns  which  were  used*  You  will  notice  it  is 
quite  limited,  since  its  30  patterns  cover  only  the  paiiilcu- 
lar  items  that  we  have  in  this  Pallet  Factern  Handbook*  One 
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Fig«  87  -  Tabulated  "Efficiency  Index"  for  patterns  vised  in 

Pallet  Pattern  Manual  NAVSANDA  No.  269,  Ifeg.  No.  3li8-13. 
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Fig*  88  -  (i*aphical  correlation  for  data  in  NAVSA1©A  No.  269* 

Neg.  No*  3Ii8-12* 
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of  the  deficiencies  of  this  kind  of  presentation  is  that  it 
is  only  pictorial.  It  doesn*t  say  anything  about  ttie  differ¬ 
ent  sizes  which  will  fit  within  those  patterns,  and  doesn’t 
say  anything  about  the  efficiency  available. 

You  can  get  many  of  these  pictorial  charts  commercially. 
Very  often  certain  liidustries,  which  have  characteristic  con¬ 
tainer  sizes,  will  put  up  this  kind  of  a  pictorial  demonstra¬ 
tion  for  their  own  use. 

Figure  no,  86  is  a  typical  type  of  coordinate  chart 
which  is  available  commercially,  I  think  one  of  the  trade 
magazines  had  this  kind  of  a  chart.  This  is  a  pallet  selec¬ 
tion  system  in  which  all  you  have  to  do  is  take  the  width  and 
length  and  find  a  pattern  that  is  indicated  in  that  little 
box  at  tka  intersection  of  the  dimensions.  However,  no  ef¬ 
ficiency  is  mentioned,  so  you  have  no  way  of  selection  as 
between  alternate  boxes,  and  then,  for  instance,  there  may  be 
six  different  patterns.  You  have  no  way  of  differentiating 
between  those  six  patterns  on  tlie  basis  of  comparative  effi¬ 
ciency. 


Figure  no,  87  shows  the  initial  tabxilation  of  the  data 
that  we  had  originally  abstracted  from  this  handbook.  It  was 
set  up  in  the  order  of  efficiency;  which  is  the  fourth  column, 
Tiiere  was  no  trend  visible.  Actually,  we  were  trying  to  get 
some  kind  of  correlation.  However,  due  to  the  limited  number 
of  sizes  that  are  in  this  handbook,  we  couldn’t  get  any  cor¬ 
relation,  VTe  also  tried  graphical  correlations  as  sho7;n  in 
Figure  no,  88  and  didn’t  get  any  results.  As  you  can  see, 
it  only  served  to  illustrate  tlie  difficulty  of  obtaining  any 
trend,  mainly  because  there  were  too  many  variables  and  too 
much  data.  It  was  so  complex  that  we  couldn’t  really  pick 
out  any  trend. 

Figure  no,  89  is  the  basis  of  the  selection  charts  which 
we  have  designed,  and  m  have  two  of  them  on  the  wall,  I  can 
discuss  the  charts  in  detail  with  anyone  later  who  would  be 
interested.  The  main  point  about  tte  sample  chart  is  that  it 
illustrates,  by  a  graphical  method,  how  we  can  get  a  more  ef¬ 
ficient  pallet  pattern,  or  a  more  efficient  container  size. 

It  is  this  triangle,  giving  the  container  width  and 
length,  which  permits  us  to  use  the  selection  process.  We 
can  take  a  definite  container  width  and  length,  and  come  out 
at  a  particular  point  on  the  graph.  As  an  example,  at  the 
points  marked  ”X”  we  have  definite  sized  containers  which 
are  only  slightly  over  80  percent.  However,  on  thx..  pattern, 
up  in  the  comer  of  the  triangle,  we  have  100  per  cent 
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Fig*  91  -  Siiifjlified  selection  chart  Drawing  No.  SED-SK-506. 

Neg.  No.  3W-7* 


1,  Select  the  hest  pallet  pattern  to  ha 
used  for  a  given  size  container. 

2.  Select  the  most  efficient  container  size  out 
of  a  group  %dien  alternates  are  available. 


Fig.  92  -  The  two  advantages  to  be  gairted  from  the  use  of  the 

gTcphical  selection  method,  Neg.  No,  3i|3-U, 
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efficiency*  llie  important  utility  of  this  chart  is  that  it 
permits  us  to  move  away  from  the  80  percent  efficiency  lines 
and  get  as  close  to  the  100  per  cent  point  as  possible  by 
changing  the  container  dimensions  slightly. 

If,  in  working  vrith  this  particular  pattern  area,  we 
can  make  our  selection  point  and  get  a  definite  size  —  13'* 
by  21-1/2"  we  will  have  100  percent  efficiency.  That  pallet 
pattern  we  are  talking  about  is  completely  filled  up  with  no 
spaces  or  voids  left  over,  "^e  dimensions  of  the  100  percent 
point  were  varied  algebraically  to  give  the  80  percent  points, 
which  were  17.2"  by  12"  on  the  one  comer  and  21.5"  by  lO.l^" 
on  the  other  corner  of  the  triangle*  Sufficient  points  were 
compared  to  plot  the  boundaries  and  the  efficiency  lines  of 
the  pattern  selection  area*  If  alternative  sizes  are  avail¬ 
able  the  answer  is  obvious.  Vfe  would  select  the  more  e:ffi- 
cient  size  which  in  this  case  is  20  percent  more  efficiency 
right  on  this  particular  pallet  pattern. 

One  major  advantage  of  tliis  kind  of  calculation  and  pre¬ 
sentation  was  that  it  allowed  us  to  get  increments  in  very 
small  sizes  instead  of  the  half  inch  or  so  ordinarily  avail¬ 
able  in  commercial  charts.  Now  we  had  a  graphical  solution 
which  worked  out  well,  and  a  large  number  of  pallet  patterns 
to  evaluate  by  this  method. 

Figure  no.  90  shows  the  108  pallet  patterns  we  used  for 
the  large  selection  charts*  These  108  were  left  after  elim¬ 
ination  of  inefficient  patterns  and  duplicates,  and  overlaps 
of  all  pallet  patterns  yre  vrere  able  to  find,  which  eventually 
totaled  over  1^00  patterns.  These  are  the  most  efficient  ones 
we  could  find,  and  covered  the  ranges  of  sizes  in  which  we 
were  interested. 

The  method  of  presentation  is  impoitant  because  we  sep¬ 
arated  interlocking  patterns,  which  are  important  in  certain 
instances,  from  non-interlocking  patterns.  A  choice  of  pat¬ 
tern  type  was  available,  and  the  selection  depended  on  the 
reo^uirements  •  An  especial  advantage  of  this  particular  pre¬ 
sentation  is  the  power  of  the  method,  and  this  is  illustrated 
by  the  fact  that  we  cover  a  range  of  about  20,000  different 
box  sizes  in  increments  of  an  eighth  of  an  inch,  and  therefore 
have  a  very  wide  range  of  selection. 

The  origina?«.  chart,  which  was  illustrated  in  the  first 
slide  was  designed  to  cover  all  the  possible  sizes  from  a 
minimum  of  a  5-inch  dimension  to  a  hj.gh  of  a  52-inch  dimen¬ 
sion.  Thai  is  a  vesy  vdde  range.  In  the  interest  of  legi¬ 
bility,  a  simplified  chart  was  drawn  as  illustrated  in  Figure 
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number  91^  and  you  vdli  note  that  is  a  lot  clearer.  Very 
small,  or  very  large  container  sizes  vore  omitted,  resuJ.ting 
in  the  simplified  chart  TMch  vfe  like  to  call  a  Navy  Pallet 
Vap,  and  we  have  a  sample  on  the  wall.  It  is  almost  exactly 
the  same  as  the  original  large  chart  except  that  we  have 
colored  in  the  selection  areas#  It  is  much  easier  to  read, 
and  I*d  like  you  to  take  a  look  at  it  later. 

We  are  testing  oot  tiiese  charts  now,  right  at  Bayonne 
Ifeval  Dep.  «  Supervisory  personnel  became  interested  and 
requested  30  copies  for  the  use  of  their  warehousing  people. 
It  must  be  realized  that  it  is  difficult  for  the  ordinary 
warehouseman  to  use  complicated  handbooks  and  charts,  or  any 
method  requiring  a  computation  or  difficult  selection.  We 
must  make  his  method  of  selection  of  a  pallet  pattern  as  sim¬ 
ple  as  possible,  so  that  he  will  use  it. 

In  Figure  no,  92,  I  want  to  outline  the  advantages 
again,  because  that  is  Important.  With  the  use  of  these 
charts,  we  can  select  the  best  pallet  pattern  to  be  used  for 
a  given  size  container,  and,  as  far  as  we  are  concerned, 
this  is  our  answer  until  we  find  wOme thing  better.  Second, 
we  can  select  the  most  efficient  container  size  out  of  a 
group  when  alternates  are  available.  Alternates  are  often 
available  at  the  main  production  areas.  V/hen  the  manufac¬ 
turer  wishes  to  package  any  kind  of  an  item  whose  outer  con¬ 
tainer  sizes  can  vary,  like  small  boxes,  and  nuts  and  bolts, 
and  sometimes  clothing  and  loose  odds  and  ends,  or  little 
pieces  of  material,  we  can  often  change  the  container  sizes 
without  too  much  difficulty* 

Now,  we  feel  these  selection  charts  should  help  in  the 
general  packaging  situation  by  eliminating  odd  sizes,  and 
Arill  also  increase  cube  efficiency  by  eliminating  inefficient 
patterns,  so  that  we  will  have  a  steady  trend  toward  more 
efficient  cube  utilization. 

All  the  slides  we  had  shown  before  described  our  work 
on  improved  ciibe  utilization  with  cartons  and  boxes  pal¬ 
letized  unit  loads  and  these,  of  course,  occur  mainly  as  rec¬ 
tangular  shapes.  There  is  one  other  large  class  of  material 
in  which  we  are  interested,  however,  and  these  are  the  cyl¬ 
indrical  objects  such  as  cans,  drums,  cylinders,  bottles. 
Jars,  pails,  and  so  forth* 

Figure  no.  93  il3.ustrates  the  general  characteristics 
of  nesting  patterns  of  cylindrical  objects*  You  \Till  notice 
that,  instead  of  being  in  lines  and  rows,  we  have  nested 
th^se  circles  together  so  as  to  show  you  the  different  loss 
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Fig#  93  -  The  .866  factor  which  acco-unts  for  the  ir^^roved  effi- 

ciehcy  in  nesting.  Neg.  Mo.  31^8-2. 


Fig.  9U 
tainers. 


-  Typical  nested  patterns  for  small  numbers  of  con- 
Neg.  No.  3i|8-5. 
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areas*  The  fact  that  nesting  of  cylindrical  objects  results 
in  improved  efficiency  is  generally  known,  however,  the  ex¬ 
act  details  are  not  a  matter  of  common  knowledge,  aM  have 
never  been  compreherii’ Ively  explored. 

As  a  result  of  the  work  we  have  been  doing,  it  has  now 
become  apparent  that  real  econcndes  are  possible  under  cer¬ 
tain  conditions.  The  big  fact,  of  course,  is  that  *866  ratio. 
Once  we  get  the  first  row  in,  nesting  ©very  additional  row 
takes  up  only  *866  of  the  diameter  of  any  circle  so,  if  we  go 
far  enough  we  are  saving  a  lot  of  space.  Different  loss 
areas  are  shown,  the  C  areas  are  high  loss  areas,  the  A*s  are 
the  edges,  and  the  interior  areas  B  are  very  small  losses 
compared  to  that  obtained  in  a  randomii  case  of,  say,  cazmed 
goods*  These  are  the  important  factors  with  which  we  are 
working.  Actually,  of  course,  the  size  of  the  pattern  makes 
all  the  difference*  With  increasing  size  of  pattern  (number 
of  containers)  the  edge  losses  minimize  because  of  the  sav¬ 
ing  in  the  interior  areas,  and  we  get  an  efficient  pattern* 

Figure  no.  9ii  illustrates  the  method  of  nesting  vari- 
ous  sBiall  sizes  of  patterns*  It  is  apparent  that  the  cube 
losses  are  high  with  only  a  small  number  of  cans*  The  loss 
varies  from  ho  percent  for  three  cans  down  to  a  loss  of  21*9 
percent  for  eighteen  cans*  These  figures  have  been  ti4>u- 
lated  in  order  of  nxzmibcr  of  cans,  and  figure  number  9$  shews 
the  nesting  losses  decreasing  with  increasing  number  of  cans* 
There  is  little  to  be  gained  in  nesting  small  nuad^ers  of  con¬ 
tainers,  such  as  canned  foods,  which  are  usually  packed  in  12 
can  layers  in  fiberboard  cartons* 

These  data  are  also  plotted  in  figxire  number  96  and  il¬ 
lustrate  graiMcallj-  the  trend  to  decreasing  cube  losses  with 
increasing  ntmiber  of  cans*  The  solid  line  is  the  square  l^t- 
tern  lose  which  is  co  ztant*  However,  the  dotted  line  shows 
the  increasing  efficiency  of  the  larger  numbered  nested  pat¬ 
terns* 


There  are  other  factors,  of  course,  which  are  important, 
such  as  amount  of  —  carton  materials  zzsed,  height;  strength 
of  the  load,  etc*  However,  this  information  does  show  that 
nesting  will  give  as  better  cube  efficiency  as  we  get  to 
larger  numbers  of  containers* 

Figure  number  97  iUiustrates  the  maziced  effect  on  cube 
efficiency  by  nesting  of  large  numbered  patterns*  It  is  in 
this  field  of  large  numbered  patterns  of  cylindrical  objects 
that  the  best  results  can  be  obtained  by  nesting*  A  typical 
situation  is  illustrated  in  the  first  pattern  of  this  slide* 
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Fig,  P9  -  Tabulated  efficiencies  for  cylindrical  containers  in 
nested  pattems  of  the  4O"  x  I48”  pallet.  Ifeg.  No, 


Fig,  ICX)  «  Selection  chart  for  nesting  of  cylindrical  conbaii^s 
in  solid  unit  loads  on  the  4O”  x  pallet.  Neg,  Ho,  3U8-I, 
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An  area  which  would  hold  9,000  cylindrical  containers -in  a 
rectangular  pattern  will  hold  an  additional  1,000  containers 
in  a  nested  pattern  for  a  new  total  of  10,000  containers. 

This  may  seem  obvious,  however,  only  recently  I  saw  a  pic¬ 
ture  of  a  pier  in  Nev/  York  loaded  vrith  oil  drums  in  nice  neat 
rows,  I  suppose  someone  would  be  delighted  to  see  that  neat 
orderly  pattern,  however,  he  would  be  missing  out  on  storage 
space  for  several  thousand  additional  drums. 

Figure  number  9S  illustrates  the  effect  of  nesting  as 
related  to  the  widths  of  rail  cars.  Included  is  a  tabula¬ 
tion  to  show  that  nesting,  which  is  usually  done  in  rail  cars, 
will  give  a  better  cube  efficiency.  In  the  case  of  drums, 
actually,  the  rolling  hoops  complicate  the  situation.  How¬ 
ever,  the  tabulation  gives  a  general  idea  of  the  number  of 
cans  or  drums  which  will  fit  in  a  restricted  rectangular 
space  and  illustrates  the  importance  of  nesting.  There  are 
enough  variables  so  that  each  particular  item  in  each  par¬ 
ticular  car  is  a  definite  problem  for  evaluation* 

Figure  number  99  is  a  tabulation  of  an  initial  attempt 
made  to  set  this  kind  of  nesting  criteria  up  for  pallets. 

It  is  also  based  on  the  LO"  by  ijS”  pallet  with  allowable 
overhang  to  ii3"  by  52"  which  we  consider  a  standard,  le  did 
find  out  right  away  in  working  ’.vith  this  idea  that  we  could 
get  more  containers  by  nesting  because  this  is  a  solid  load 
and  not  separate  containers,  not  few  littDs  cans  in  one  pack¬ 
age,  but  a  whole  solid  load  of  anything,  shells,  cans,  drums, 
pails  or  any  cylindrical  container* 

Figure  number  lOO  Is  the  final  result  on  this  cylindrical 
container  project  and  is  important  because  it  gives  us  another 
selection  chart.  If  you’re  talking  about  solid  loads  of  cyl¬ 
indrical  containers  to  go  on  the  liO"  by  a3"  pallet,  this  is 
the  way  to  do  it. 

You  can  follow  the  chart  across  the  horizontal  axis  to 
find  any  particular  diameter.  The  #2,  #2-1/2,  5  lbs.,  10 
lbs.,  one  gallon,  5  gallons,  and  other  sizes  are  marked.  Of 
importance  to  us  is  the  fact  that  almost  everywhere  along 
this  zero  line,  the  breakeven  line,  -we  get  better  efficiency 
by  nesting  than  by  not  nesting.  For  example,  at  about  11-1/2 
inches  on  the  chart,  we  can  et  about  13  percent  more  contain¬ 
ers  on  a  pallet  by  nesting  than  if  we  loaded  the  pallet  in  a 
square  pattern. 

That’s  it,  gentlemen. 


322 


irVednesday  AM  Oct.  12,  1955 


Mr.  Joseph  Akrep 

Q^eeTi-vr%  A^O 


CDR  FULLAM:  Are  there  any  questions,  gentlemen? 

(Applause ) 

MR.  L.  S.  CASTILLO  (Naval  Ordnance  Exp  Unit,  MBS,  Vfash.); 
Have  you  given  any  consideration  to  making  the  slide  rule  for 
the  efficient  selection  of  a  pallet  size? 

MR.  AKREP:  Efficient  selection  of  pallet  size  itself? 

Jffi.  CASTILLO:  Right.  Such  as  on  your  chart. 

Ifil.  AKREP:  The  chart,  of  course,  is  for  a  definite  pal¬ 
let  size  container. 

MR.  CASTILLO:  Have  you  ever  worked  up  a  slide  rule  to 
utilize  those  pallet  sizes? 

MR.  AKREP:  No,  we  haven’t  worked  on  other  pallet  sizes. 

MR.  HEINRICH:  I  would  like  to  comment  on  that,  if  I  may. 
At  the  present  time  there  is  an  effort  to  standardize  on  pal¬ 
let  sizes  as  far  as  possible.  The  American  Standards  Asso¬ 
ciation  in  conjunction  with  the  American  Society  of  Mechanical 
/  Engineers,  and  also  with  one  of  the  Materials  Handling  Socie¬ 

ties,  and  the  Navy  Department  has  spent  considerable  time  and 
investigation  of  the  size  of  the  uO"  by  1:8".  Vfe,  in  the  Armed 
Services,  have  standardi.sed  on  that  to  a  great  extent.  Yfe  do 
use  other  sizes,  but  not  to  the  extent  that  we  use  that  one 
size.  v?e  are  not  interested  in 'the  Armed  Services  in  seeing 
a  great  multitude  of  sizes.  ’<Ve  want  to  cut  those  sizes  down 
as  private  industry  is  doing. 

Now,  there  are  a  number  of  very  good  reasons  why  certain 
industries  are  going  to  larger  or  smaller  sizes,  which  is  due 
to  the  weight  or  subject  of  the  commodity  that  they  are  manu¬ 
facturing.  However,  if  we  go  into  a  standardization  program, 
we  can  develop  charts  like  this  which  will  automatically 
standardize  on  the  container  sizes  which  will  best  fit  on  our 
standard  pallets.  For  that  reason  we’re  not  interested  in 
unose  otner  sizes  at.  tne  present  time.  Has  that  answered 
the  questions? 

MR.  I.  FCX)TLICK  (Kaman  Associates):  Some  of  the  pallet 
patterns  you  show  have  gaps  in  them.  We  in  industry  have 
been  fooling  with  clamp  trucks.  The  gap  is  one  of  our  hin¬ 
dering  factors.  Have  you  done  ary  work  with  that  in  your 
pallet  arrangements  to  come  up  with,  for  example,  how  much 
more  might  have  to  be  given  to  those  boxes  to  get  an  increase 
^  of  an  eighth  or  a  quarter  to  make  it  possible  to  use  the 
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The  other  factor  that  is  interesting,  and  it  is  part  of 
a  talk  I’m  going  to  talk  on  this  afternoon,  is  we  have  devel¬ 
opment  of  a  new  car  which  shows  unit  loads  fit  into  it.  Then 
it’s  going  to  be  necessary  for  you  to  eliminate  any  gaps  in 
one  direction  in  order  to  take  up  the  shifting  of  the  car. 

Have  you  people  done  any  work  in  that  general  direction? 

Have  you  attempted  to  limit  yoiir  gaps  in  one  direction?  If 
you  have,  then  it  makes  it  easier  to  use  clamps  on  the  trucks, 

MR,  AKREP:  ’.Ve  try  to  avoid  the  gaps  in  these  patterns 
as  much  as  possible,  as,  of  course,  we  would  have  more  cube 
efficiency  that  way.  The  only  thing  you  could  do  in  this 
case  would  be  to  select  your  patterns  in  group.  There  is  a 
lot  of  overlapping  in  the  pallet  patterns  and  our  charts 
show  only  the  most  efficient  ones. 

One  of  the  things  you  could  do  is  go  to  the  next  lower 
efficiency  if  that  pallet  pattern  fits  your  requirements  of 
no  gaps.  For  example,  if  you  have  to  go  to  the  next  louver 
one,  it  might  save  you  trouble  in  your  handling  problem. 

That  may  very  well  work  out  for  what  you  are  talking  about, 

\Ye  have  not  given  that  any  consideration  and  do  not  know  for 
sure. 


CDR  FULLAMt  Are  there  any  further  questions,  gentlemen? 
If  not,  on  behalf  of  ny  superiors  and  myself,  I  would  like  to 
express  ny  deep  appreciation  and  thanks  to  Colonel  J&idt, 
Lieutenant  Colonel  Cullinan,  Ifr,  Snell,  Mr,  Ryan,  Mr,  Heinrich 
and  Mr,  Akrep  for  their  presentations  this  morning,  and  also 
to  express  ny  thanks  to  you  for  having  attended, 

I  believe  now  we  can  adjourn, 

(Adjourned  at  121?,) 
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Iffi,  W.  B.  BRONANDER  (Scandia  Manufacturing  Company) : 
Gentlemen,  welcome  to  the  first  technical  session  on  packag¬ 
ing  machinery  automation. 

Yesterday,  we  had  a  talk  by  Mr,  Roger  Putnam  of  the 
Package  I'lachinery  Company,  and  he  invited  questions  at  this 
morning's  session,  I  suggest  we  start  off  by  asking  Mr, 
Putnam  to  elaborate  on  his  suggestion  for  setting  up  a  com¬ 
mittee  to  work  with  the  military  on  the  problems  of  automatic 
packaging, 

MR,  FUTNA^•'  ( Package  Machinery  Company) :  I  was  very 
serioxis  about  the  suggestion  I  made  yesterday,  I  think  it 
would  be  very  valuable  if  we  could  get  together  in  a  real 
joint  effort  and  on  &  mere  or  less  official  level.  Through 
such  a  committee,  I  believe  we  could  iind  ways  and  means  of 
helping  one  another  with  the  problema  arising  with  packaging 
for  the  rai3j.tary, 

I  think  the  civilian  industries  should  appoint  good  com¬ 
mittees  that  will  carry  weight  with  the  members  of  their  re- 
i-^-cctive  industries.  Also,  I  believe  the  military  should 
appoint  a  committee  with  authority  to  reach  agreements,  or  at 
least  one  vdiose  recommendations  will  carry  a  great  deal  of 
weight  within  the  military  establishment. 

Summarizing,  I  feel  sure  that  the  only  way  to  solve  the 
problems  facing  everyone  in  military  packaging  is  to  set  up 
a  joint  Military -Indus try  Committee  that  will  have  real  stat¬ 
ure  when  it  comes  to  solving  problems  dealing  with  packaging 
automation, 

Mow,  I  am  ready  for  questions  i 

MR,  IRVIlffl;  There  seems  to  be  a  differential  in  the 
definition  of  packaging.  When  you  talk  about  automatic  pack¬ 
aging  of  parts,  do  you  mean  crating  machinery  or  machinery 
for  packaging  small  products? 

MR,  PUTKAI'i;  K-rauions  are  an  example  of  the  things  that 
lend  themselves  to  automatic  packaging.  First,  you  must  have 
volume,  and  second,  tVie  product  must  be  fairly  \iniform  in 
size  which  is  the  case  in  most  civilian  packaging^ 

MR,  IRVINE;  I  wendored  whether  the  discussion  could  be 
guided  along  the  packaging  of  small  items  before  moving  to 

XdJ.  pCVV^A-CL{^-l_lX(^  i 
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MR.  BRONANDER;  We  are  planning  to  do  that  Mr.  Irvine. 

We  have  invited  a  number  of  people  here  today  to  discuss 
actual  case  histories  using  automatic  packaging  machinery. 
Questions  will  follow  each  talk* 

Returning  to  tdr.  Putnam* s  suggestion  for  a  joint  com¬ 
mittee,  do  you  have  any  questions  as  i  o  the  make-up  of  the 
committee  or  its  responsibilities? 

MR.  STEWART:  Mr.  Putnam,  is  my  understanding  correct 
that  your  suggestion  of  a  committee  would  follow  in  something 
like  that  Integri^tion  Committee  of  the  Operators  of  Arsenals, 
like  the  American  Safety  Razor  Company,  or  Remington  Arms, 
or  Procter  &  Gamble,  who  operate  United  States  arsenals  for 
the  Government,  and  then  their  representatives  meet  with  the 
GAG,  and  other  Government  agencies,  in  a  committee  to  find 
out  what  the  Government  wants  from  industry  and  so  on? 

MR.  PUTNAM:  Unfortunately,  I  am  not  familar  with  this 
committee  tliat  lir.  Stewart  .described  and  cannot  say  whether 
or  not  it  is  similar  to  my  committee  suggestion. 

My  idea  was  that  we  are  working  largely  in  the  dark, 
insofar  as  military  packaging  goes.  It  may  be  that  exist¬ 
ing  specifications  could  be  changed  in  some  way  to  incor¬ 
porate  the  xxse  of  automatic  packaging  machinery.  I  feel 
sure  that  the  members  of  the  committee  representing  the  mili¬ 
tary,  the  supply  industries,  and  the  machine ly  manufacturers 
could  work  together  to  bring  about  savings  in  money  and  man¬ 
power  in  peace-time  and  to  prepare  programs  for  over-night 
expansion  in  case  of  riational  emergency. 

MR.  I^'LLANEY:  I  think  any  type  of  automatic  macninery 
must,  by  necessity,  use  some  sort  of  flexible  barrier  mate¬ 
rial.  In  the  packaging  of  spare  parts  on  automatic  machinery, 
it  is  often  necessary  to  package  certain  items  to  a  higher 
degree  than  the  contract  and  the  general  specifications  deem 
necessary.  When  this  happens,  we  have  to  get  special  per¬ 
mission  to  exceed  the  specification.  This  is  quite  a  prob¬ 
lem  and  I  suggest  a  general  specification  be  set  up,  such  as 
JAN-P-100  or  HIL-P-116,  with  some  sort  of  stipulation  wherein 
you  could  exceed  the  specification  if  you  thought  it  neces¬ 
sary  in  order  to  utilize  automatic  equipment. 

MR,  PUTNAM:  This  would  be  a  good  project  for  the  com¬ 
mittee* 
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MR,  OLSON:  Mr.  Putnaia,  I  would  like  to  suggest  a  timely 
topic  for  inclusion  on  the  agenda  for  the  coraraitteej  namely, 
that  packaging  equipaent  be  built  with  more  flexibility  or 
versatility,  to  meet  the  changing  demands  in  packaging,  both 
for  domestic  consumption  as  well  as  milttary  consumption, 

MR,  PUTNAM:  Now  versatility  is  a  very  important  thing 
in  a  machine,  but  speed  and  sometimes  gji^at  accuracy  is 
needed,  these  tiling  not  always  with  versatility.  However, 
thei*e  is  no  question  but  our  marhines  should  be  more  versa¬ 
tile*  We  need  such  a  committee  as  I  am  talking  about  to 
bring  out  this  type  of  constructive  criticism.  We  are  much 
more  flexible  than  we  were  ten  years  ago,  and  I  suspect  the 
next  ten  years  will  bring  out  new  machine  designs  that  will, 
overcome  all  of  the  problems  confronting  our  industry  today* 

MR*  BRONANDER:  Wb.©n  I  received  thi.s  assignment,  I  made 
a  nimber  of  inquiries  and  found  only  a  few  isolated  cases 
where  automatic  packaging  machinery  had  been  used  or  3s  pres¬ 
ently  being  used  for  military  paclaglng.  The  use  of  semi¬ 
automatic  equipment  and  small  specially-designed  po3rtable 
units  seems  tc  be  in  wide  use  at  present* 

The  session  this  morning  will  cover  a  number  of  actual 
case  histories  that  are  not  only  interesting  but  show  how 
packaging  machines  have  been  put  to  \ise  on  military  work* 

We  will  start  with  Mr*  Howard  Stewart,  of  the  Standard- 
Knapp  Division  of  Erahart  Manufacturing  Company,  describing 
the  use  of  automatic  conveying  equipment  in  connection  with 
automatic  shell-loading  nachines* 

MR,  STEWART:  Our  company  worked  on  a  project  at  the 
Lake  City  Arsenal  In  Independence,  Missouri,  Equipment  was 
built  to  automatically  handle  and  convey,  load  and  unload, 

20  mm,  cartridge  cases. 

The  cases  are  made  from  brass  and  picked  up  at  the  final 
tidniraing  operation*  Each  case  is  positioned  in  a  separate 
pocket  on  a  power-driven  conveyor*  The  cartridge  cases  move 
along  to  a  loading  machine  which  automatically  places  100 
cases  into  tote  boxes  having  compartments  ari'anged  ten  by 
ten*  These  tote  boxes  move  to  another  part  of  the  building 
where  they  are  unloaded  and  carried,  via  pocket  conveyors, 
into  gauging  machines  using  air  actuated  controls,  electron¬ 
ics  units,  etc*,  working  automatically  to  feed  the  ma.ch.ines* 
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These  conveyors  and  special  machines  are  set  up  to  han¬ 
dle  360  cases  per  minute.  Before  our  system  was  placed  in 
operation,  between  55  and  60  people  were  used  on  the  line. 

Now,  27  people  are  used  with  production  increasing  from  ap¬ 
proximately  85>000  cases  in  eight  hours  to  a  potential  of 
over  125>000  cases. 

MR,  BRONAl'JDERi  Could  this  automatic  conveyor  system 
be  adapted  to  other  operations? 

M.  STEWART:  Yes,  it  has  been  adapted  to  a  number  of 
other  shell  lines  as  well  as  many  private  industries  for  non¬ 
military  products, 

BROIiAI'iDER:  Our  nex'i  speaker  is  Mr,  'William  Boston 
of  the  Barcelt  Engineering  Company  with  a  description  of 
their  work  on  packaging  of  percussion  caps, 

BOSTON:  V/e  supplied  a  machine  to  the  Revena  Arsenal 
for  packaging  primer  percussion  caps  in  special  foil-lamna- 
tion  bags  or  pouches.  However,  a  number  of  problems  con¬ 
fronted  us.  An  explosion-proof  machine  was  required  which 
calls!  for  special  electiacal  engineering.  All  of  the  con¬ 
trol  equipment  was  located  outside  the  critical  area.  Other¬ 
wise,  the  machine  was  similar  to  that  supplied  private  indus¬ 
try  for  every-day  products. 

Our  company  also  manufactures  vacu\im  packaging  machin¬ 
ery  for  food  products.  The  erap'oy  packages  made  on  our 
machine  enter  a  chamber  from  which  we  evacuate  all  of  the 
air.  Each  bag  is  filled  and  sealed  while  in  the  chamber. 

As  Government  specifications  call  for  no  more  than  two  per¬ 
cent  OD:ygen  to  be  present  in  each  package  in  order  to  pre¬ 
vent  rancidity,  fungus  growth,  etc,,  the  machine  must  be 
carefully  engineered  to  meet  the  requirements  of  each  product, 

MR.  BRONAJ'IDER;  Mr.  Frank  Quinb”.  cf  the  Grace  Chemical 
Research  Development  Company,  wij.i  review  his  company's 
work  on  the  transparent  packagiiig  of  small  parts. 

QUINBY:  V/e  have  been  working  on  transparent  pack¬ 
aging  of  items,  such  as  bearings,  over  the  past  two  years. 

Here  is  a  cellulose  acetate  transparent  package  with  ten 
bearings  individ’oaliy  sealed  inside,  (Demonstrating)  Plans 
are  under  way  for  making  this  type  of  package  automatically. 
Specif* j.cation  MIL-B-197B,  under  which  instrument  bearings 
are  bought,  is  in  the  process  of  being  amended  to  include 
this  type  of  transparent  packaging. 
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We  visuaLlze  an  automatic  machine  with  a  strip  of  plas¬ 
tic  inaterial,  perfectly  flat,  feeding  from  a  roll,  in  the 
required  width,  moving  into  a  heax>ed  tunnel  where  it  is 
heated  ntil  it  is  soft  and  pliable.  The  strip  then  enters 
a  station  where  tiie  material  is  pressed  into  pockets  by  sim¬ 
ple  pxinches.  fhe  strip  continues  on  tlirough  the  machine  and 
clean  bearings  are  automatically  dropped  into  the  pockets 
along  with  a  measured  scope  of  oil  to  fill  the  individual 
pockets*  ijiother  strip  of  plastic  feeds  down  from  above  and 
is  sealed  bo  the  first  strip  with  the  depressed  pockets  now 
holding  the  bearings  and  lubricant*  Tbiis  second  sheet  of 
plastic  can  be  printed  and  positioned  electrcnically  before 
being  sealed*  A  guillotine -type  cutter  completes  the  opera¬ 
tion  cutting  the  sealed  bearings  off  in  sheets  of  ten  or 
twelve  or  other  quantity  as  reqxiired* 

Several  thousand  of  the  suae  size  bearings  would  have 
to  be  packaged  at  a  time  to  niaka  such  a  machine  investment 
worthwl'iile  a  Besides  being  transparent,  making  it  possible 
to  instantly  identify  the  bearings,  the  problem  of  inventory 
is  greatly  reduced*  At  present,  an  inventory  of  16  to  18 
different  size  tin  cans  is  required  whereas  the  transparent 
plastic  can  be  purchas''-*'  'n  standard  width  rolls* 

Sears  Roebuci  \-es  offer  a  large  number  of  hardware 
items  in  somewhat  sinaxar  packages,  known  as  “blister”  pack¬ 
aging*  Here,  a  transparent  plastic  form  or  "blister”  is 
heat-sealed  to  a  board  on  wiiich  is  mounted  the  hardware  item 
and  includes  screws  or  any  other  parts  accompanying  the  hard¬ 
ware  item*  There  is  a  place  in  niilitar3’-  packaging  for  ^his 
type  of  plastic  package  also* 

Another  form  of  plastic  packaging  is  known  as  "skin 
packaging”  where  the  pre-heated  plastic  material  is  drara 
down  over  the  item  to  be  packaged  and  sealed  directly  against 
the  board  of  plastic  bottom  sheet.  This  t;/pe  of  packaging 
is  highly  specialized  and  requires  additional  development* 

MR,  BARSCXJK:  Have  any  tests  been  made  relative  to  long- 

storage,  the  possibility  of  deterioration  of  the  raate- 
r  al  used,  and  so  forth? 

MR.  QUINBY;  Yes,  tests  are  vinderway  at  Kyatt  in  Harri¬ 
son,  New  Jersey.  A  report  received  a  month  ago  on  bearings 
and  rollers  from  bearings  showed  no  signs  of  deterioration 
after  a  year  of  shelf  storage  tests. 
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LT.  GOBEL:  The  Navy  has  several  projects  underway  on 
bearing  packaging,  and  has  established  contracts  with  commer¬ 
cial  concerns  tc  repackage  and  represerve  bearings#  It  has 
been  a  problem,  not  only  in  our  depots,  but  aboard  ship# 

The  questions  in  my  raind  are:  (l)  will  this  type  of 
packaging  prevent  the  represerving  of  parts  such  as  bearings, 
and  (2)  would  it  be  possible  to  inin  these  unit  packages  out 
in  strips  of  twelve  and  cut  them  off  individually  later  on 
without  destroying  the  preservation  of  the  other  items  in 
the  strip? 


MR.  QUINBI:  Yes#  One  of  the  main  ideas  back  of  this 
method  of  packaging  is  to  overcome  the  difficu3.ties  that  you 
are  now  experiencing  when  you  package  ten  bearings  to  a  vial 
and  have  to  dump  the  whole  vial  in  order  to  get  one  item* 

The  answer  to  your  second  question  is  also  yes#  New 
techniques  in  sealing  the  plastic  calls  for  the  use  of  per¬ 
forating  needles  so  that  the  resulting  strip  is  similar  to 
a  sheet  of  postage  stamps  and  permits  one  part  at  a  time  to 
be  removed. 

One  of  the  paper  board  manufactu3rers  is  now  prepared  to 
sell  a  container  consisting  of  two  plastic  pieces,  the  top 
and  formed  bottom,  at  prices  ranging  from  $16$  #00  a  thousand 
in  large  quantities  to  a  little  over  $200,00  a  thousand  in 
relatively  small  lots#  The  machine  required  for  heat-sealii^ 
these  two  pieces  costs  about  $2,000.00#  Loading  and  sealing 
these  units  would  add  approximately  $200 #00  a  thousand  to  the 
cost  of  the  container, 

CDR  BOWMA-^;  Does  this  material  react  favorably  chemi¬ 
cally  with  the  vario\is  types  of  v  "eservatives  and  metals  to 
be  packaged  and  is  there  any  softening  or  swelling  over  a 
long  period  of  time? 

MR,  QUINBI:  This  sample  is  made  of  ceilTilose  acetate# 

So  far,  no  oil  has  been  found  that  will  go  through  or  soften 
it  —  based  on  tests  running  for  a  period  of  a  year.  Other 
materials  being  tested  include  cellulose  acetate  butyrate 
and  rigid  vinyl# 

MR,  GIGOX:  Does  "blister”  packaging  require  expensive 
complicated  irachinery? 

MR#  QUINBY:  No.  This  is  being  done  commercially  by 
^cutun  formers  on  fairly  small  runs#  The  prices  cxiirsntly 
being  quoted  on  blisters  run  as  low  as  a  penny  a  piece  in 
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lots  of  50  to  100,000,  X  have  seen  "blister"  packages  of 
hardware  items  in  Sears  &  Roebuck  priced  for  as  low  ^s  eleven 
cents  each. 

MR.  BRONAi'iDER:  \</hat  is  the  largest  item  packaged  in  this 
maimer? 


M}1,  QUINSY:  A  Hyatt  aircraft  bearing,  weighing  about  10 
pounds,  is  the  biggest  item  that  has  been  packaged  individu¬ 
ally,  The  Bureau  of  Ships  has  a  research  development  program 
underway  for  their  ships  stores.  The  automotive  industry  is 
also  looking  into  tiiis  type  of  packaging  for  their  spare 
parts. 


rfe  picked  bearings  because  we  figured  they  represented 
the  toughest  packaging  problem  that  exists, 

I'Bi.  BRONANDER:  Mr,  Benjamin  Karpowicz,  Jr,,  of  Pak- 
Papid,  Inc.,  will  be  our  next  speaker. 

KR,  KilRPOWICf;  Our  company  has  produced  several  differ¬ 
ent  machines  for  packaging  spare  parts  in  flexible  materials. 

Several  machines  have  been  suipplied  to  the  PiDitary  triat 
are  capable  of  packaging  odd  sizes  and  shapes  without  maidng 
adjust.iments  or  changes, 

A'e  rave  a  printing  urdt,  mounted  on  these  machines,  that 
vriJl.  print  the  proper  nomenclature  and  identify  the  product 
being  packaged.  If  anything  goes  wrong,  the  machine  stops 
automatically.  These  machines  have  been  designed  to  handle 
hea\'y  gauge  barrier  materials  and  are  equipp'ed  with  counting 
controls  for  predetermined  production  runs. 

For  example,  the  packaging  of  10,000  different  items 
right  be  haridled  on  four  iTiachines,  each  set-up  for  a  spec¬ 
ific  package  size.  These  iteias  would  be  keyed  to  each 
machine  depending  upon  their  relative  size  and  shape.  The 
pai-ts  to  be  packaged  are  fed  into  the  machine  from  trays 
which  are  placed  in  position  on  the  machine.  Change-over 
time  is  10  to  15  minutes  so  that  grouping  the  parts  together 
is  important  to  save  time. 

Some  parts  are  a  little  small  for  the  size  bag  that  is 
usc^d  but  tbrs  is  off-set  by  using  standard-size  bags  on 
items  packaged  in  small  qxiantities.  Bags  made  on  standard 
models  measure  six  by  six  inches  and  ten  by  ten  inches  on 
larger  model  machines* 
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MR,  MULLAMEY:  Are  your  machines  led  vertically  by 
gravity? 

MR,  KARPOWICZ:  Yes,  We  can  feed  fragile  items  such  as 
radio  tubes,  small  coils,  and  similar  items, 

MR,  KADDICK:  About  two  years  ago,  we  in  Federal  Tele¬ 
phone  tried  to  adapt  an  automatic  machine  for  packaging 
spare  parts.  We  found  that  such  a  machine  is  i.ot  economical 
unless  a  specified  quantity  is  to  be  packaged  at  one  time, 

MR,  KARPO/ICZ:  It  depends  upon  how  many  parts  can  be 
grouped  together  for  a  production  run,  Sven  if'  the  machine 
runs  only  one  oi*  two  days  a  week,  it  can  prove  to  be  econom¬ 
ical. 


MR.  KADDICK J  Will  you  describe  your  printing  operation? 

MR,  KARPOWICZ:  We  have  two  methods ^  cast  rubber-faced 
type,  and  printing  with  a  ribbon  which  requires  a  separate 
mat  or  plate  for  each  part.  The  use  of  a  typewritten  sten- 
ci],  is  also  being  considered, 

MR,  KADDICK:  With  ten  or  twenty  contracts,  the  print¬ 
ing  becomes  a  serious  problem  and  makes  the  use  of  an  auto¬ 
matic  machine  quite  impractical, 

JiR,  BRONANDEH:  Mr,  Frank  Rubinate,  of  the  Quartermaster 
Corps,  will  describe  the  work  that  is  going  on  in  their 
Chicago  Laboratory, 

MR.  RUBINATE;  I  think  it  is  evident  here  this  morning 
that  there  is  considerable  interest  on  the  part  of  the  mili¬ 
tary  in  packaging  "automation,” 

’e  have  been  veiy  much  aware  of  the  need  for  going  to 
automatic  operations  wherever  necessary,  particularly  in  the 
packaging  of  food.  We  are  buying  items  in  large  quantities, 
and  must  have  some  means  of  getting  them  packaged  for  us  in 
a  hurry  and  in  large  volxutie.  As  a  resviLt,  most  of  the  items 
in  our  operational  rations  lend  themselves  to  automatic  pack¬ 
aging  —  soluble  coffee,  soluble  tea,  various  dehydrated 
soups,  and  items  of  that  nature. 

We  run  into  problems  like  the  following:  Take  an  item 
that  is  normally  packaged  in  a  "'n  but  we  want  to  put  it  into 
a  flexible  packet.  We  find  that,  while  the  equipnent  to  do 
that  job  is  available,  it  is  not.  available  in  the  industry 
that  produces  that  item.  For  instance,  a  big  packer  is  set 
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up  for  a  certain  item,  but  all  in  cans.  Should  we  desire  to 
cut  that  item  down  to  a  one-ounce  quantity  and  put  it  into  a 
flexible  packet,  we  would  not  be  able  to  get  the  packer  to 
do  thatj  it  would  have  to  be  done  on  some  kind  of  a  subcon¬ 
tract  basis  with  a  contract  packager  -  all  of  which  leads  to 
an  increased  cost. 

Candies  are  a  very  impoiiiant  item  in  our  operational 
type  of  rations,  such  as  C  rations  and  the  five-in-one  ra¬ 
tions,  In  times  of  emergency,  we  buy  literally  millions  of 
bars  of  candies  of  various  types.  We  have  persuaded  the 
industry  to  standardize  on  sizes  for  the  various  bars.  How¬ 
ever,  because  of  limitations  in  the  wrapping  equi.pment  avail¬ 
able  in  the  various  plants,  we  are  limited  in  the  types  of 
materials  that  can  be  used  to  wrap  the  candy.  We  cannot  use 
alumintira  foil  or  foil  combinations  in  many  instances  because 
the  existing  equipment  is  not  set  to  operate  efficiently  with 
that  material.  Generally,  it  operates  best  with  cellophane 
or  glassine.  Sometimes,  the  equipment  may  be  able  to  Handle 
foils  but  the  type  of  seal  that  is  produced,  whilo  satisfac¬ 
tory  for  commercial  use,  is  so  poor  from  our  standpoint  of 
long-term  storage  tliat  we  would,  in  effect,  be  wasting  a 
critical  material.  Under  conditions  like  this,  we  accept 
the  commercial  item,  the  commercial  wrap,  but  we  then  take 
steps  to  over-pack  the  candies  to  g;ive  them  the  additional 
protection  necessary. 

In  the  five-in-one  rations,  we  will  take  five  candy 
bars  of  a  type  and  place  them  in  a  flexible  bag.  At  present, 
this  is  a  hand  operation.  The  C  ration  candy  bar  is  included 
in  the  accessory  packet  which  is  a  foil-kraft  combination. 

We  know  from  experience  that  we  cannot  use  cellophane 
or  glassine  for  o'ur  operational  rations  which  are  stored  up 
to  two  years  in  different  parts  of  the  world.  Even  when  they 
are  placed  inside  another  packet  with  other  items  present, 
there  is  a  difference  in  moistxire  content  from  one  item  to 
the  other  making  it  necessary  bo  take  additional  steps  to 
protect  these  items.  For  example,  starched  jelly  bars,  com¬ 
mercially  knovai  as  guradrops,  have  a  very  high  moisture  con¬ 
tent  —  around  li;  percent.  We  have  compressed  bars  in  some 
of  our  rations,  having  a  moistxire  content  in  the  neighbor¬ 
hood  of  3  or  i;  percent.  If  wrapped  with  commercial  cello¬ 
phane,  the  moisture  will  migrate  from  the  candy  into  the  com¬ 
pressed  bars,  and  the  net  result  is  that  we  have  an  ’unaccept¬ 
able  candy  and  an  unacceptable  compressed  bar. 
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MR.  BRONANDER:  One  of  the  compiaijits  on  the  part  of  the 
machinery  companies  is  that  only  a  few  people  in  the  military 
are  aware  of  the  many  different  types  of  machines  that  are 
manufactured.  To  overcome  fnis,  the  Packaging  Machinery  Man¬ 
ufacturers  Institute  has  catalogued  all  of  the  machines,  man¬ 
ufactured  by  its  members, in  a  directory  tliat  is  available  at 
its  New  York  office  for  the  sum  of  ten  dollars. 

Mr'.  E.  H.  Cawley  of  the  Philadelphia  Laboratory’-  of  the 
Signal  Corps  is  our  next  speaker* 

Mli.  CAviR£Y;  The  Signal  Corps  has  embarked  upon  two  pro¬ 
grams.  We  call  the  first  program  "Packaging  Cost  Reduction 
Program. " 

This  program  is  di-vided  into  three  pleases.  The  first 
phase  is  the  use  of  semi-automatic  packaging  equipment  for 
binnable  type  items.  The  Pak-Rapid  machine  is  being  used  at 
the  present  time*  The  savings  are  tremendous  when  compared 
with  the  old  hand  operation* 

The  second  and  thiixi  parts  cf  our  program  are  involved 
in  specification  re-developnent.  There  is  nothing  new  in  re¬ 
development  of  specifications*  Everyone  concerned  with  ndli- 
tary  packaging  is  concerned  with  this  problem,  V/e  found  in 
our  own  operation  that  a  great  many  of  these  specifications 
were  written  during  the  last  war  by  people  with  limited  train¬ 
ing  in  specification  preparation  work.  These  -war-time  speci¬ 
fications  have  been  under  study  and  are  now  being  revised* 

We  had,  as  one  example,  a  shelter  containing  a  radio 
receiver,  sender,  teletypewriter,  and  various  equipment  that 
is  used  in.  the  field.  It  is  enclosed  in  a  metal  and  wood 
container  measuring  roughly  6  by  8  by  8  feet.  We  have  had  a 
lot  of  trouble  with  it,  becaxise  we  were  tiying  to  desiccat-e 
the  pack  and  it  wasn’t  holding  the  proper  atmosphere.  The 
access  door  was  sealed  with  mastic*  it  had  -tape  applied 
over  the  mastic  wiich  was  boned  in*  All  of  the  blackout 
rrijidows  and  the  roof  were  sealed  off*  We  ran  a  series  of 
tests  and  developed  a  new  packaging  procedure  which  is  saving 
.31114,000  this  year  in  our  procurement  of  this  item. 

We  are  continually  attacking  this  program  of  re-develop¬ 
ment  of  specs  through  both  the  contractor  and  oior  own  office. 
The  people  in  my  office  are  busy  writing  specifications  at 
the  present  time*  Unfortunately,  they  can  only  devote  a  cer¬ 
tain  amount  of  time  to  going  back  over  has  been  done 
befo.-'e*  However,  we  recently  made  a  contract  for  the  re¬ 
development  of  the  most  important  specs  moneyiri.se* 
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Our  program  is  divided  into  three  phases.  Phase  I  is 
the  smll  bimiable  type  items  on  which  we  are  going  to  semi¬ 
automatic  packaging  mac. line ry,  and  eventually  to  completely 
automatic  equipnent.  Phase  II  coveis  packaging  of  radio  sets 
and  that  type  of  equipment.  Phase  III  deals  with  the  very 
large  items , 

While  working  to  effect  a  saving  in  procuremont  dollars, 
we  also  work  on  reducing  in  the  weight  and  cube,  which  is 
even  more  important  in  tijne  of  emergency* 

We  have  also  a  Signal  Corps  program  which  is  being  han¬ 
dled  by  the  Industrial  xMobilization  people.  It  is  the  pre¬ 
printed  circuit  board, 

I  believe  there  are  probably  five  manufacturers  develop¬ 
ing  automatic  equipment  for  assembling  components  to  cii'cuit 
boards,  radio  circuit  boards,  television  circuit  boards,  et-c. 
They  take  a  pre -printed  board  and  feed  it  into  the  machine* 
Then,  depending  on  the  sj'-stem  that  ic.  used,  it  may  go  through 
20  or  30  operations,  each  in  a  different  machine*  One  raacliine 
will  assemble  a  tube*  Another  will  assemble  a  resistor*  The 
next  one  will  assemble  other  parts,  and  so  on,  until  the  as¬ 
sembling  operation  is  complete* 

The  Signal  Corps,  with  General  Electric,  have  developed 
one  machjjie  using  one  head  which  takes  care  of  assembling 
evervthJLng  under  the  board*  In  other  words,  it’s  a  circuit* 
Instead  of  moving  from  one  head  to  another  and  having  com¬ 
ponents  assembled  to  it,  the  board  moves  around*  The  machine 
does  the  complete  operation  —  one  machine  and  one  machine 
head* 


We  are  still  feeling  our  way  where  packaging  is  concerned. 
The  problem  at  the  moment  is  in  sending  the  components,  to  be 
assembled,  to  the  manufacturer  in  such  pre-packaged  state  triat 
it  can  be  fed.  into  the  machirie.  There  are  various  methods  in 
use  at  the  present  time.  Some  companies  pac.kage  resistors 
using  double  tapes,  tape  over  both  ends,  so  that  a  roll  can 
be  placed  on  the  machine  so  that  it  takes  off  one  at  a  tjone. 
Another  method  uses  siriply  one  tape  over  the  center*  But 
ti;ere  are  many  problems  because  your  tolerances  on  the  board 
are  so  small  —  they  are  down  to  ten-thousandths  of  an  inch. 
For  example,  v;hen  the  machine  assembles  a  resistor  to  the 
board,  it  has  to  be  bent  in  such  a  manner  that  it  will  fit- 
t-hose  tolerances.  That  is  one  problem  we  haven’t  solved  for 
the  reason  that  further  standardization  on  the  machine  is  nec¬ 
essary  before  you  can  .set  up  packaging  specifications  to  suit. 
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General  Mills  United  Shoe  Machinery,  and  two  or  three 
others  have  these  machines,  but  they  are  all  slightly  dis¬ 
similar  so  that  packaging  of  components  has  to  be  arranged 
to  suit  each  type.  V/e  can't  ask  the  Radio  and  Television 
Manufacturers  Association  to  come  up  with  a  certain  type  of 
packaging  until  we  are  sure  of  what  we  want. 

In  the  first  phase  of  redevelopment  of  specifications, 
we  felt  that  we  were  jiackaging  to  protect  the  bag,  not  to 
protect  the  item*  So  wherever  possible,  we  are  eliminating 
cushioning  from  our  bin  type  items.  We  are  going  to  a  crepe- 
kraft  material  which  has  a  stretch  to  it.  It  is  coated  with 
a  poly.  There  are  two  types  —  one  a  mil  and  a  half,  the 
other  six  ndl.  We  are  also  investigating,  at  the  present 
time,  a  saran-poly  combination,  Saran  will,  of  course,  not 
heat-seal,  but  the  paper  company  tiiat  is  working  with  us  is 
putting  a  mil  of  poly  on  top  of  the  saran  to  give  us  om* 
heat-seal, 

MR,  BRONANDERi  Have  ycu  done  anything  in  transparent 
packaging  of  bin  items? 

MR,  GAWLEIs  No,  we  haven't, 

MR,  ORQNANDER:  Do  you  think  that  there  is  an  area  in 
yov»r  — 

MR,  CAWI£Y  (iRyerposiag)s  I  refuse  to  comment  on  that* 

MR,  FITZGERAII/x  Are  you  investigating  possibilities  of 
metaliaing  plastic  film  for  packaging? 

MR,  CAWLET:  No  sir,  we  are  not, 

MR,  BRONANDER;  Would  you  tell  us  about  it,  Mr,  Fitz¬ 
gerald? 

MR,  FITZGERAID;  I  am  not  an  erpert  metaliaing  plas¬ 
tic  film,  but  from  what  I  understand  from  \.a)  the  suppliers 
of  plastic  film  and  (b)  the  metalizers,  the  index  of  resist- 
aiice  to  moisture  and  vapor  xs  increasing  on  the  order  of  10 
and  20  to  1  by  this  metaliaing  of  plastic  film.  It  is  a  very 
interesting  phenomenon  because  all  you  do  is  add  about  3  to 
5  microns  thickness  on  the  plastic  film* 

MR,  GAWLEYs  What  does  that  give  you  in  the  way  of  a 
moisture  transTnd.ssicn  rate? 
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MR,  FITZGERALD i  I  don't  riave  the  figures  available  but 
I  tliink  DuPont  and  Olin-^iathieson  have  them.  They  are  work¬ 
ing  with  the  metalizer-s  to  explore  the  possibilities  with 
this  kind  of  combination  ss  a  vapor  or  moisture  barrier, 

MR,  CAWLEY:  One  of  the  reasons  why  we  went  into  poly 
and  are  going  into  saran  is  that  in  the  next  war  foil  is  go¬ 
ing  to  be  something  difficult  to  get.  Because  there  are  so 
many  uses  for  foil,  it  just  won’t  be  allowed  for  packaging, 

MR,  FITZGERAID:  I  believe  your  physicals  for  metalized 
plastic  are  considerably  superj.or  to  foil  and,  of  course, 
you  are  not  using  as  much  metal  as  you  use  in  foil, 

l-IR,  CAWLEY:  Foil  has  been  the  standard  method  to  pack 
in  the  military  for  so  long  that  breaking  away  presents  prob¬ 
lems  , 


MR,  FITZGERALD:  There  is  always  the  question,  will  the 
plastic  be  available?  I  don’t  know,  I  think  it  is  an  inter¬ 
esting  subject  to  probe  because  of  the  increased  vapor  bar¬ 
rier  properties  which  apparently  are  being  obtained  by  metal- 
izing  plastic  film.  Foil  is  an  expensive  material  and  we  are 
looking  for  substantial  reductions  through  the  use  of  metal¬ 
ized  plastic  iiLm, 

QUESTION:  Is  the  metal  coating  between  the  poly  and 
Tidiatever  other  substance  is  used? 

MR,  FITZCERAID:  Yes,  Apparently,  if  you  want  to  lami¬ 
nate,  the  plastic  film  is  outside  and  the  metal  inside j  then 
it  is  laminated  to  another  film.  That  gives  you  the  vapor 
barrier, 

QUESTION:  Is  that  a  rolled-on  or  sprayed -on  process? 

MR,  FITZGERALD:  I  understand  that  it  is  done  vising  a 
vacuvan  deposition  process.  It  is  vacuum  metallurgy  which  is 
a  well  known  science  today, 

MR,  BRONANDER:  Mr,  John  Attaway  of  Mid-States  Gummed 
Paper  Company  will  review  latest  developments  in  "skin  pack¬ 
aging," 

MR,  ATTAWAY:  Skin  packaging  is  a  relatively  new  con¬ 
cept  in  visible  flexible  or  visible  rigid  packaging  that  was 
touched  on  briefly  by  Hr,  Qulnby  from  Grace  Chemical,  The 
concept  is  so  new  that  there  are  still  technical  difficulties 
of  a  minor  nature  being  ironed  out. 
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To  give  a  brief  description  of  the  method  of  packaging 
itself,  the  materials  used  could  be  cellulose  acetate,  the 
butyrate  family,  or  the  more  rigid  vinyls  and  a  board  coated 
with  a  thermoplastic  adhesive#  The  board  generally  falls  in 
the  range  of  2.5-30  point# 

The  method  involved  is  principally  one  of  heating  and 
vacuumizing  the  film  vdiich  is  lowered  from  a  rack  over  the 
part  to  be  packaged.  The  heat  above  the  rack  activates  the 
plastic  film  to  a  point  of  softness.  When  it  is  lowered  upon 
the  board,  the  vacuum  is  applied  wliile  the  adhesive  on  the 
board's  sxirface  is  activated  also,  thereby  foiming  the  vacuum- 
ized  package#  The  package  is  rigid  on  the  back  side#  Descrip 
tive  data  can  be  printed  in  various  colors  on  the  board#  It 
is  rigid  and  fairly  economical,  while  being  a  very  good  mer¬ 
chandizing  package.  It  is  used  in  display  selling#  When  I 
say  "economical,"  I  mean  it  will  range  probably  in  the  neigh¬ 
borhood  of  two  to  fi.ve  cents,  depending  upon  the  size  and  the 
materials  used* 

MR,  FITZGEPJILD;  Is  there  a  critical  range  of  heating 
that  plastic  before  you  put  it  through  the  vacuum  step? 

MR,  ATTA’.ilAY:  Yes,  as  fa.r  as  the  plastic  itself,  but 
jnore  so  with  the  board#  If  the  temperature  is  too  high,  it 
will  bake  out  the  board  so  thav  you  won't  get  proper  adhesion# 
That  will  prohibit  the  use  of  films  such  as  "Mylar"  which  re- 
q\iires  a  great  deal  of  heat  to  properly  activate  it# 

QUESTION:  Does  the  thermoplastic  adhesive  on  the  board 
have  the  equivalent  properties  of  moisture -vapor  transfer 
and  compatibility  with  the  plastics  you  are  using? 

MR,  ATTAV/AY:  No,  sir;  it  doesn't  because  the  film  it¬ 
self  has  to  be  mildly  perforated  to  permit  the  vacuum  to  come 
through  the  board#  Actually,  the  air  under  the  film,  once 
it  is  lowered  into  position  over  the  product  to  be  packaged, 
is  removed  by  the  use  of  a  vacum,  and  that  comes  through 
the  board  itself  ~  so  that  eliminates  the  air-tightness# 

CDR  BOWMAN:  Is  this  material  ever  used  in  con^mction 
with  any  type  of  preservative  on  crinkled  surfaces,  say? 

MR#  ATTAWAY:  No,  sirj  it  is  not*  It  is  primarily  for 
display  purposes,  merchandising,  and  packaging#  It  serves 
no  purpose  as  far  as  protective  packaging  for  military  items 
is  concerned#  It  cannot  be  on  metallic  parts  that  are  sub¬ 
ject  to  corrosion  becaxxse  there  is  a  very  high  MVTR  through 
the  board  itself,  the  back  side  of  the  package#  Actually, 
the  front  side  is  resistant# 
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MR.  CLAY:  Suppose  the  board  was  treated? 

MR.  ATTAWAY:  The  board  necessarily  has  to  be  slightly 
perforated  —  that  is,  the  coating  of  the  board  itself  ~  to 
permit  the  vacuum  to  be  functionalized# 

MR,  O’REILLY:  Kas  anyone  applied  that  method  to  con¬ 
tinuous  automatic  packaging? 

MR.  ATTAWAY:  Noj  they  have  not# 

MR.  BRONANDER:  Mr.  Robert  Farrell  of  the  Marathon 
Corporation  is  our  next  speaker#  I  migl'it  say  in  the  way  of 
introduction  that  the  Marathon  Corporation  not  only  makes 
packaging  materials  but  also  has  a  very  fine  machinery  divi¬ 
sion  with  an  excellent  record  of  machine  developments# 

MR.  FARRELL:  Our  coit^iany  has  worked  primarily  on  food 
paclcaging#  There  are  a  number  of  new  developments  in  food 
packaging  that  don’t  apply  to  iuilitary  packaging# 

The  supermarkets,  for  example,  have  created  the  neces¬ 
sity  for  a  lot  of  work  on  design#  A  great  deal  of  research 
time  is  spent  trying  to  predeterrclne  what  would  be  appealing 
to  a  housewife#  That  ir^ay  seem  like  a  very  simple  thing j 
but,  when  you  talk  to  the  psople  who  made  these  studies,  you 
will  find  that  there  are  a  lot  of  technical  problems  such  as 
you  have  in  military  packaging# 

As  Mr#  Putnam  said  yesterday,  I  think  scarcity  of  labor 
and  ii^-'reasing  labor  costs  have  certainly  helped  to  bring  on 
iiiechanizav'*.on#  It  has  made  oui  ;jobs  in  packaging  more  com¬ 
plicated. 

I  believe  a  giwt  deal  could  be  accomplished  in  military 
packaging  by  following  through  on  Mr#  Putnam’s  suggestion 
for  a  committee#  It  seenu.  to  me  that  once  we  become  ac¬ 
quainted  with  the  problems  confronting  the  military,  our 
experience  with  civilian  packaging  would  enable  us  to  make 
many  worthwhile  recommendations# 

For  exasjple,  there  is  a  machine  on  the  market  for  band¬ 
ing  frankfurters  together  that  might  lend  itself  to  the  cir¬ 
cuit  board  component  packaging  reviewed  by  one  of  the  other 
speakers# 

Another  exaaqjle  can  he  found  in  the  automatic  packag¬ 
ing  of  ice  cream  in  folded  cart^ms#  After  observixig  hundreds 
of  these  machines  in  operation,  you  can’t  help  but  believe 
there  must  be  applications  within  military  packaging. 
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The  packaging  of  frozen  food  is  another  exaa5>l«  of  an 
indixstry  idiere  technical  progress  has  been  very  rapid  and 
still  forging  ahead  o  Tlie  uni^.  xe  methods  of  packaging  devel¬ 
oped  by  necessity  within  this  ind-os'cry,  enQ>ioying  relativeHy 
simple  equipment,  loads  me  to  believe  there  are  &  _  lications 
here  tliat  would  interest  the  military. 

Summarizing  ray  remarks,  I  believe  progress  within  the 
proposed  ccmmittee  would  bs  measured  to  a  great  extent 
the  application  of  one  packaging  technique  to  specific  prob¬ 
lems  presented  for  solution, 

MR,  BRQNANDER:  Toothpaste  packaging  lines  are  excellent 
exanqples  of  automation.  All  of  the  latest  developments  can 
be  found  here  starting  with  the  automatic  xanloading  of  the 
entity  tubes  from  the  tote  boxes.  Filling  and  closing  the 
tubes  5  setting  up,  loading,  and  closing  the  cartons  —  all  of 
these  operations  are  accomplished  automatically.  After  leav¬ 
ing  the  cartoner,  the  packages  are  conveyed  automatically  to 
the  bundling  machine  idiich  not  only  collates  the  packages 
into  groups  of  twelve,  but  also  prints  and  code-marks  the 
wrapping  material  as  it  unwinds  from  a  roll.  After  being 
printed,  the  material  is  fed  into  position,  cut  to  size, 
formed  around  the  btuadle,  and  then  glue-sealed  with  heat  to 
secure  the  folds  of  the  bundle  overwrap.  All  this  is  done 
at  a  speed  of  2U0  individual  packages  per  minute.  The  code¬ 
marking  attachment  imprints  the  date,  the  shift,  the  batch, 
the  operator,  and  any  other  information  using  standard  rub¬ 
ber  or  st-eel  letters  and  numbers  iriiich  are  easily  and  quickly 
changed, 

I  believe  military  items  will. eventually  be  packaged  on 
automatic  machines  modified  to  meet  military  specifications 
that  have  been  revised  by  a  committee,  such  as  the  one  sug¬ 
gested  by  Mr,  Putnam, 

There  are  several  new  developments  in  foil  packaging 
worthy  of  mention  today.  One  of  these  projects  has  to  do 
with  the  printing  of  adhesi.ve  on  foil.  Instead  of  using  a 
foil  with  the  adhesive  or  wax  spread  over  the  entire  sur¬ 
face,  some  of  the  packaging  machinery  manxifacturers  are  ex¬ 
perimenting  with  prijiting  units  that  will  print  adhesive  on 
the  areas  of  the  overwrap  to  be  sealed.  Insect  infestation 
and  problems  of  sifting  demand  protection  for  the  contents 
of  those  packages  coming  very  close  to  that  demanded  in  mili¬ 
tary  packaging. 


Vacum  packaging  of  neat  products  and  cheese  is  becoadeg 
more  and  more  popular  with  automatic  machines  now  on  Uie 
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market  helping  to  bring  the  cost  of  packaging  down  to  reason¬ 
able  levels. 

Another  form  of  bxuadling  is  nmltipla -wrapping  as  illus¬ 
trated  by  super-market  six-packs  of  chewing  gum  and  candy 
bars.  In  the  case  of  chewing  gum,  the  individual  five-cent 
packages  are  fed  into  the  machine  at  speeds  of  720  packages 
per  minute.  These  packages  are  collated  in  sixes  and  then 
overwrapped  in  heat-sealing  cellophane. 

iVhile  the  number  of  parts  or  products  to  be  packaged  by 
the  company,  with  a  government  contract,  may  be  small  in 
quantity,  the  problem,  can  be  compared  with  the  Christmas  pack¬ 
aging  problem  facing  the  company  engaged  in  non-govemraent 
activities.  In  both  cases,  it  is  diffic\ilt  to  forecast  the 
quantity  to  be  produced  and  packaged  with  the  result  that 
paclcaging  machinery  specifications  are  carefully  drawn  around 
equipment  liaving  greater  production  capabilities. 

Private  industry  has  t\imed  to  another  form  of  inexpen¬ 
sive  packaging  — -  na-mely,  banding  machines.  Banding  of  two 
or  more  packages  together  for  multiple-sales  is  on  the  in¬ 
crease,  as  a  result  of  the  popular  1-cent  sales.  Using  a 
pre-printed  band  with  a  registered  design,  high-speed  machines 
automatically  collate  bars  of  soap  and  other  products  into 
groups  of  two,  tliree,  four,  or  more  before  positioning  and 
adhering  the  band  to  each  of  the  items  in  the  multiple-packs. 

Mew  developments  are  underway  in  the  banding  together  of 
different  size  packages,  such  as  a  tube  of  toothpaste  and  a 
toothbrush.  Other  examples  of  this  can  be  found  in  the  food 
industry  where  premiums  play  an  important  part  in  the  nrerchan- 
dizing  of  food  products.  It  takes  a  bit  of  imagination,  but 
you  can  find  similar  application:,  within  the  military. 

Mr.  Putnam’s  talk  covered  the  w’^®  experience  gained  by 
members  of  our  packaging  machinery  industry  and  I  can  only 
add  that  we,  as  an  industry/  are  ready  to  help  in  any  way  we 
can.  It  is  up  to  the  military  to  tell  us  >rtmt  step  to  take 
next. 


MR.  O’REILLY:  I  think  those  of  us  attending  today’s 
session  fall  into  two  major  catagories,  the  first  being  a 
supplier  of  soft  or  consumer  goods  to  the  military,  and  the 
second  having  to  do  with  hard  goods,  spare  parts,  and  the 
like. 
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Speaking  as  a  member  of  the  automotive  industry,  1  wouJ-d 
like  to  say  I  think  the  committee  concept  is  a  little  ahead 
of  ^is  if  it  is  dealing  with  automation*  Automation,  I  believe, 
couies  about  after  a  high  degree  of  mechanization  has  been 
reached* 

In  the  packaging  of  military'-  parts,  it  is  my  impression 
that  those  operations  are  far  from  mechanized.  Seventy  to 
ninety  percent  are  still  manual  operations.  Our  major  prob¬ 
lem,  as  we  see  it,  is  not  one  of  automation  but  of  transfer 
from  manual  to  mechanical  means*  This  concept  may  not  fit 
in  with  food-packaging  people  \Aio  are  alreadj’’  at  a  highly 
mechanical  state*  While  they  are  dealirig  \d.th  speeds  of 
1,200  per  minute,  we  are  working  on  a  goal  of  1,200  per  hour* 

A  contract  calling  for  1,200  different  parts  leaves  little 
opportunity,  due  to  the  nature  of  procurement  of  spares,  to 
apply  major  automatic  set-ups  because  volume  is  generally 
restricted  to  a  very  small  minority  of  the  parts  involved. 

Our  problem,  then,  is  not  to  design  mechanical  systems 
for  each  part  to  be  packaged  but  to  devise  methods  that  are 
applicable  over  a  wide  range  of  odd-shaped  and  different  size 
parts. 


If  a  committee  is  set  up,  I  suggest  tiiat  it  start  off 
dealing  in  generalities,  I  suggest  it  consider  the  foHow- 
ir*g  questions:  First,  how  to  recognize  a  problem;  second, 
what  are  the  ground  rules  for  approaching  the  problem;  and 
third,  what  is  the  procedure  for  bringing  in  the  "experience" 
from  indtistry  or  from  the  military  to  apply  to  the  solution 
of  the  problem? 

I  think  we  need  to  consider  what  can  be  done  with  each 
of  the  component  phases.  In  our  own  type  of  packaging  that 
means  rustproofing.  How  do  you  mechanize  rustproofing,  as 
such?  How  do  you  effect  the  best  closxires  on  containers? 

How  do  you  print?  What  are  the  earmarks  of  an  obsolete 
method  of  identification?  How  do  you  recognize  the  danger 
spots  and  sore  spots?  And  how  can  you  approach  each  phase? 

When  we  have  made  a  good  start  on  that,  we  want  to  know 
how  do  you  tie  these  phases  in  together.  How  do  you  get  two 
operations  together,  get  one  piece  of  equipment  that  does 
both  of  them?  So,  you  begin  to  eliminate  these  operations 
and  then  gradually  we  can  approach  the  field  of  automation. 

We  want  to  review  each  military  packaging  method  with 
the  idea  in  mind  of  how  does  tliat  method  lend  itself  to  auto¬ 
mation  —  or  mechanization;  let*s  go  back  a  stage,  mechanization. 
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Speaking  as  a  member  of  the  automotive  industry,  7.  wouJ.d 
like  to  say  I  think  the  committee  concept  is  a  little  ahead 
of  ^is  if  it  is  dealing  with  automation.  Automation,  I  believe, 
couiss  about  after  a  high  degree  of  mechanization  has  been 
reached. 

In  the  packaging  of  militarj'-  parts,  it  is  my  impression 
that  those  operations  are  far  from  mechanized.  Seventy  to 
ninety  percent  are  still  manual  operations.  Our  major  prob¬ 
lem,  as  we  see  it,  is  not  one  of  automation  but  of  transfer 
from  manual  to  mechanical  means.  This  concept  may  not  fit 
in  with  food-packaging  people  -who  are  alreadj'-  at  a  highly 
mechanical  state.  While  they  are  dealing  ^-ath  speeds  of 
1,200  per  minute,  we  are  working  on  a  goal  of  1,200  per  hour, 

A  contract  calling  for  1,200  different  parts  leaves  little 
opportunity,  due  to  the  nature  of  proctirement  of  spares,  to 
apply  major  automatic  set-ups  because  volume  is  ‘generally 
restricted  to  a  very  small  minority  of  the  parts  involved. 

Our  problem,  then,  is  not  to  design  mechanical  systems 
for  each  part  to  be  packaged  but  to  devise  methods  that  are 
applicable  over  a  wide  range  of  odd-shaped  and  different  size 
parts. 

If  a  committee  is  set  up,  I  suggest  tiiat  it  start  off 
dealing  in  generalities,  I  suggest  it  consider  the  follow¬ 
ing  questions:  First,  how  to  recognize  a  problem;  second, 

■idiat  are  the  ground  rules  for  approaching  the  problem;  and 
third,  what  is  the  procedure  for  bringing  in  the  "experience" 
from  industry  or  from  the  military  to  apply  to  the  solution 
of  the  problem? 

I  think  we  need  to  consider  what  can  be  done  with  each 
of  the  component  phases.  In  our  own  type  of  packaging  that 
means  rustproofing.  How  do  you  mechanize  rustproofing,  as 
such?  How  do  you  effect  the  best  closures  on  containers? 

How  do  you  print?  What  are  the  earmarks  of  an  obsolete 
method  of  identification?  Hew  do  you  recognize  the  danger 
spots  and  sore  spots?  And  how  can  you  approach  each  phase? 

When  we  have  made  a  good  start  on  that,  we  want  to  know 
how  do  you  tie  these  phases  in  together.  How  do  you  get  two 
operations  together,  get  one  piece  of  equipment  that  does 
both  of  then?  So,  you  begin  to  eliminate  these  operations 
and  then  gradually  we  can  approach  the  field  of  automation. 

We  want  to  review  each  military  packaging  method  with 
the  idea  in  mind  of  how  does  tliat  method  lend  itself  to  auto¬ 
mation  ~  or  mechanization;  let's  go  back  a  stage,  mechanization. 
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If  it  doesn*t  lend  itself  to  mechanization,  we  want  to  find 
out  how  can  we  get  rid  of  it,  Kcw  can  we  get  it  out  of  our 
plant  completely?  Which  of  those  methods  do  lend  themselves 
to  mechanization?  And  then,  how  can  we  exploit  them  most 
fully? 

Forgetting  the  conventional  present  pac’:aging  forms  we 
are  permitted  to  use  under  the  specification,  how  do  we  ex¬ 
ploit  new  package  forms,  some  of  which  we  have  seen  in  here 
today?  How  do  you  get  those  "in  the  mill?"  How  can  you  use 
them  without  waiting  for  two  or  three  yesrs  that  is  inevitably 
necessary  to  get  approvals  on  them?  How  do  you  test  them 
faster  and  better? 

I  think  we  have  an  educational  training  problem  on  our 
hands,  training  more  and  more  people  to  think  in  these  teims, 

I  think  it  could  well  be  done  in  a  place  like  Rossford,  where 
you  have  a  concentration  of  both  industry  and  miL'.tary  people 
dealing  with  this  question. 

These  are  a  few  points  from  the  hard  goods  manufacturer's 
standpoint, 

i®,  OLSON:  I  woxild  like  to  try  and  define  for  a  moment  ^ 

this  word  "automation,"  which  has  come  to  be  a  catchword  or 
a  fad  in  the  minds  of  many  people 5  unfortunately,  with  a  lot 
of  fairly  serious  connotations  in  that  a  good  many  people 
are  thinking  of  automation  as  some  mysterious  or  weird  bunch 
of  automatic  factories  with  push-button  control.  Automation, 
to  my  way  of  tliinldng,  is  nothing  more  than  mechanization. 

So,  this  business  of  automation  is  nothing  more  than  a  catch¬ 
word  or  a  term  that  has  developed  from  o\ir  Industrial  Revolu- 
tionj  or  a  replacement  of  human  effort  by  mechanical  effort 
or  manufactured  energy. 

In  the  pharmaceutical  industry,  we  run  into  very  severe 
problems  with  the  discovery  of  a  new  wonder  drug  which  starts 
out  as  liqviid  gold  in  the  research  laboratory,  each  imit 
being  terrifically  expensive  and  valviable.  It  is  perfectly 
reali.stic  to  package  each  unit  by  hand  at  that  point  in  the 
process.  But  as  our  maniifacturing  knowledge  and  techniques 
improve  and  we  are  able  to  produce  this  antibiotic  or  new 
drug  for  the  millions  of  people  thi’oughout  the  world  tliat 
need  it,  you  are  forced  to  an  extremely  rapid  rate  of  mech¬ 
anization,  It  is  not  easy,  as  some  of  the  problems  are  ex¬ 
tremely  difficultj  but  you  nave  no  choice  except  to  go  ahead* 
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We  have  found  in  the  pharnacoutical  industr}*-  the  things 
which  we  had  previously  thought  not  susceptible  to  mechani¬ 
zation  have  been  mechs^zed.  We  have  an  operation  where  we 
subdivide  extremely  minute  qiantities  of  antibiotics,  to 
permit  p”>per  dosage  for  the  patient.  Extremely  fine  toler¬ 
ances  are  required  in  controlling  the  operation.  It  took  us 
a  number  uf  years  to  develop  the  eqidpment  that  woxild  perform 
this  operation  at  some  reasonable  pace  to  meet  the  large  de¬ 
mand,  Antibiotics  are  now  available  at  reasonable  prices. 
However,  we  believe  they  can  be  made  at  still  lower  costs  by 
extending  our  knowledge  and  experiments  to  mechanize  more  of 
the  operations  that  are  currently  done  manually. 

MR,  14ARTIN;  Mr,  O'Reilly  referred  to  an  “evolution" 
from  manual  to  mechanization  to  automation.  I  wondered  just 
what  v:e  would  draw  there,  idiether  it  was  a  very  firm  line  or 
rather  a  line  with  shades  of  gray. 

MR,  O'REILLY:  I  could  only  conjecture  an  answer  on  that 
to  the  effect  that  it  would  probably  be  a  matter  of  shading 
and  a  matter  of  evolution  that  probably  goes  on  in  front  of 
you  without  your  being  particularly  aware  as  to  when  you  pass 
from  meclianization  into  automation, 

1-IR,  MARTIN:  I  thought  perhaps  you  had  a  pretty  concrete 
picture  with  your  e3q>erience  of  i^ore  the  one  let  off  and 
the  other  was  taken  up* 

MR,  O'REILLY:  Let  me  picture  for  you  a  dramatic  con¬ 
trast  involving  packaging.  You  have  been  watching  a  f  \lly 
automatic  manufactiurfng  operation  involving  no  direct  labor 
and  very  little  indirect  labor.  It  is  the  pride  and  joy  of 
all  the  engineers  and  the  top  executives  of  the  compaTQr, 

From  the  first  operation  to  the  last  processing  stage,  it 
was  inteiisely  automatic  and  a  wonder  to  see.  But  the  minute 
the  unit  was  finished  and  ready  for  packing,  it  was  bandied 
exactly  the  way  it  had  been  done  for  twenty  years.  The  con¬ 
trast  at  that  point  stood  out  like  a  sore  thumb.  This  prob¬ 
lem  will  be  corrected,  but  the  contrast  was  very  dramatic* 

MR,  BRONANDER:  I  would  like  to  point  out  that  the  mili¬ 
tary  does  not  have  the  con^tition  angle  that  private  indus¬ 
try  has,  I  have  seen  many  instances  idiere  a  firm  did  not 
want  to  invest  in  automation  but  had  very  little  choice. 

We  do  know  that  the  military  is  interested  in  cutting 
costs,  and  installations  wiere  labor  is  not  available  or 
scarce,  mechanization  is  the  only  answer.  Ws  believe  there 
are  places  throughout  the  military  estabiisiunent  where  equip¬ 
ment  that  is  now  canufactxu^d  can  be  put  to  work  effectively, 
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We  know  that  semiautomatic  equiptient  is  the  first  step.  You 
are  going  to  have  to  work  wj.th  machinery  people,  eventually, 
so  I  suggest  you  plan  to  investigate  the  equipment  described 
here  today  and  prepare  a  “mechanization'*  program  for  cutting 
costs  and  stepping  up  production. 

MR.  CAWIEY:  I  think  that  the  military  has  an  equal  bur¬ 
den  placed  on  them  at  the  moment  because  of  their  interest 
in  the  reduction  of  cost.  I  believe  it  is  equally  mandatory 
with  civilian  enterprise  that  they  reduce  costs  by  going  into 
automation  wherever  possible# 

If  you  are  planning  to  establish  a  committee,  you  might 
at  an  early  stage  get  a  definition  of  “automation*’  and  '*mech- 
anization”  so  that  we  won’t  have  synonyms  all  the  time. 

MR.  FARRELLi  We  have  seen  unusual  things  happen  in  our 
segment  of  the  packaging  industry.  You  i-ight  see  a  complete¬ 
ly  liigh-speed  automatic  piece  of  equipment  and  not  have  the 
volume  to  support  it.  But  many  times,  you  can  take  parts  or 
mechanisms  from  that  unit  and  adapt  them  uo  your  operation. 

I  offer  the  suggestion  that  parts  of  existing  equipment  could 
do  some  of  the  Jobs  described  today. 

When  you  t&lk  about  mechanizing  operations,  you  talk  in 
terms  of  a  great  deal  of  money.  We  have  had  a  lot  of  coopera¬ 
tion  from  the  packaging  machinery  people  in  our  industry, 
and  are  appreciative  of  their  position.  Developing  machinery 
is  very  expensive.  In  many  cases,  it  has  been  hard  to  develop 
interest.  To  determine  the  degree  of  calciilated  risk,  we 
often  do  the  mechanical  development  ourselves.  However,  we 
do  not  build  any  eqodpment.  When  we  develop  something  mech¬ 
anically  that  solves  a  problem,  we  ask  one  of  the  machine 
companies  to  build  it.  When  you  get  into  mechanization, 
progress  is  slow  because  it  is  time-consuming  and  expensive. 

MR,  BRONAl’IDER:  We  planned  to  close  the  meeting  promptly 
at  11: 1^5 •  If  there  are  no  other  questions  or  comments,  I 
will  declare  the  meeting  adjourned. 

Thank  you  very  much  for  coming. 

(Whereupon,  at  ll:ii5  o’clock,  the  meeting  was  adjourned.) 
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Tnen  yre  speak  of  cargo  transporters  in  CONEX  service, 
we  refer  to  the  Army's  standard  shipping  container,  which  wo 
call  a  "cargo  transporter,"  operated  in  a  woi'ld-eriLde  "con¬ 
tainer  express  service"  — ■  a  term  which  we  have  compressed 
to  the  code  word,  "CONEX." 

The  fimdaraental  purpose  of  our  cargo  transporters  is  to 
reduce  our  moxintains  of  small  package  shipments  to  homogene¬ 
ous  unit  loads  of  optimum  size  for  the  direct  application  of 
mechanical  handling  equipment  with  a  minimum  of  human  labor* 


There  are  two  very  compelling  reasons  for  the  Transpor¬ 
tation  Corps'  efforts  in  adopting  the  cargo  transporter* 

First*  li2  percent  of  all  the  dry  cargo  which  the  AniQr 
ships  oversea  is  composed  of  small  packages*  When  we  handle 
this  portion  of  our  cargo  in  the  conventional  fashion  — 
package  by  package  —  we  are  undertaking  an  enormous  task  of 
man-handling  at  every  depot  and  transshipment  point  in  a 
great  variety  of  long  supply  lines.  Vfe  use  mechanical  han¬ 
dling  equipment  in  such  operations,  but  we  do  not  achieve 
mechanical  handling  of  cargo*  Individual  small  packages 
mxist  still  be  man-handled  into  groups  to  permit  tlie  applica¬ 
tion  of  the  mechanical  equipment*  In  conventional  cargo¬ 
handling  operations,  we  find  efficieno  application  of  mechan¬ 
ical  handling  equipment  only  in  the  continuous  mass  movement 
of  bulk  commodities*  Only  a  mj.nimum  of  human  effort  is  re¬ 
quired  for  controlling  the  mechanical  equipment  used  for 
handling  such  cargoes;  there  is  no  application  of  h\mian 
labor  to  the  cargo  itself.  The  cargo  is  homogeneous,  and 
the  handling  equipment  —  pneumatic,  belt  conveyor  or  grab¬ 
bing  equipment  —  is  designed  for  direct  application  to  the 
cargo* 


With  our  cargo  transporter,  we  seek  an  approximation  of 
such  handling  methods  for  our  small  package  shipments »  (The 
cargo  transporter  is  not  the  only  medium  in  our  efforts* 

Some  of  our  small  package  cargo  —  approximately  thi'ee-eights 
of  the  k2%,  or  l6^  of  all  dry  cargo  shipped  —  can  in  most 
instances  be  moved  more  economically  by  banding  packages 
onto  pallets  and  preserving  the  integri,ty  of  the  pallet-loads 
from  origin  fco  destination*  Honrover,  the  other  five-eights, 
or  26%  of  all  dry  cargo  shipped,  can  best  be  moved  in  our 
cargo  transporters,  which  are  the  subject  of  my  remarks*) 
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Tne  second  compelling  reason  for  our  adoption  of  the 
cargo  transporter  stems  from  the  new  logistic  concept  which 
may  briefly  be  summarized  as  providing  for  maintenance  of 
small  stocks  of  supplies  in  mobile  form  for  prompt  shipment 
to  forward  points  wherever  required.  Under  this  concept, 
modern  transportation  and  communication  facilities  must  be 
exploited  to  achieve  flexible  supplv  operations  responsive 
to  the  rapidly  changing  situations  which  will  beset  any 
bat  opbrations  under  anticipated  future  conditions.  The 
utility  of  cargo  transporters  in  supply  and  transport  opera¬ 
tions  conforming  to  this  concept  will  be  evident  from  my 
later  remarks. 

Our  cargo  transporter  weighs  1,500  pounds  (soine  weigh 
1,U30  pounds)  and  measures  365  cubic  feet  gross  on  the  fol¬ 
lowing  dimensions  J  length  8*6”,  width  6*3”,  height  6*10-1/2*'. 
Access  is  by  a  double  door  across  the  width  of  one  end.  The 
cargo  transporter  has  a  cargo  capacity  of  9,000  pounds  in  295 
cubic  feet.  It  is  fitted  with  sk5.ds  and  with  lifting  rings 
located  at  the  top  four  corners.  Loaded  cargo  transporters 
may  safely  be  tiered  three  high,  with  the  skids  of  the  upper 
transporters  resting  in  recesses  in  the  roofs  of  the  lower 
transporters.  The  loaded  cargo  transporter  can  be  handled 
by  a  i5,000-po\ind  capacity  fork  lift  truck,  by  cranes  of 
suitable  capacity,  and  by  the  cargo  falls  as  usually  rigged 
on  the  ordinary  cargo  vessel.  The  transporter  can  be  carried 
in  an  Array  six-by-six  truck;  three  transporters'  can  be  car¬ 
ried  in  the  usual  military  or  commercial  flat-bed  or  open-top 
serai-trailer;  from  six  to  eight  transporters  can  be  carried 
in  the  various  sized  flat  and  gondola  railway  cars  used  in 
the  United  States.  Ehpty  transporters  can  be  tiered  two- 
high  on  flat  cars  for  movement  over  routes  affording  suffi¬ 
cient  clearance.  The  transporter  is  suitably  sized  for  eco¬ 
nomical  movement  in  foreign  gondola  axxJ  flat  cars. 

Stowage  of  cargo  transporters  in  trucks  and  in  flat  or 
gondola  railway  cars  presents  no  notable  problem.  Trans¬ 
porters  have  been  loaded  in  box-cars,  but  such  stowage  is 
cumbersome  and  incompatible  with  our  of.’  orts  toward  mecha¬ 
nized  cargo  movement  with  minimum  application  of  human  effort. 

For  ocean  movement,  the  ideal  stowage  of  cargo  trans¬ 
porters  is  in  the  squares  of  vessels*  hatches,  where  the 
transporters  are  immediately  accessible  ty  vessels*  ordinary 
cargo  falls.  Some  lateral  movement  below  decks  for  stowage 
is  feasible,  and  will  be  assisted  by  the  development  of  a 
suitable  pallet-jack  irtiich  is  already  in  progress.  It  is 
evident,  however,  that  if  it  is  attempted  to  stow  too  maiy 
transporters  in  a  vessel,  space  will  be  lost  around  stanchions. 
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fittings,  and  the  fairing  of  vessels*  sides.  It  is  calculated 
that  176  cargo  transporters  can  be  stowed  in  the  squares  of 
the  five  hatches  of  a  liberty  ship.  $98  transporters  have 
been  loaded  in  a  victory  ship.  This  was  close  to  the  maximua 
quantity  of  transporters  vrtiich  could  have  been  put  in  and 
on  the  vessel.  The  vessel  was  filled  out  with  loose  cargo. 

The  weight,  bulk,  and  construction  of  cargo  transporters 
necessitates  that  they  always  be  handled  and  stowed  top  side 
up.  This  necessity  is  a  guarantee  that  cargo  loaded  in  trans¬ 
porters  need  only  be  stowed  reasonably  tightly,  but  without 
bracing  or  dunnaging.  However,  when  very  small  packages  are 
loaded  in  a  transporter,  it  is  desirable  to  fit  planks  across 
the  doorway  to  preclude  the  load  from  shifting  against  the 
doors. 

In  addition  to  providing  a  solution  to  the  problem  of 
mechanized  cargo  handling,  cargo  transporters  have  many  other 
advantages;  for  example r 

Strong  protection  against  loss,  damage  and  pilferage  of 
cargo. 

Complete  delivery  of  lots  or  sets  assembled  in  the  trans¬ 
porter. 

Easier  collection  and  forwarding  of  miscellaneous  small 
shipments • 

Faster  sorting  and  distribution  of  supplies  at  trans¬ 
shipment  points  and  destinations* 

Reduction  in  weight  and  volume  of  packaging*  (We  often 
find  that  this  reduction  is  greater  than  the  tare  weight  and 
volume  of  the  transporter.) 

Our  cargo  transporters  are  operated  as  a  single  fleet, 
centrally  controlled  in  the  Office  of  the  Chief  of  Transpor¬ 
tation,  for  use  in  world-^^de  service.  The  Air  Force  has 
recently  become  a  participant  in  the  CONEX  service  by  provid¬ 
ing  funds  for  ptirchase  of  some  of  the  transporters  in  the 
fleet.  All  cargo  transporters,  whather  owned  by  the  Aray  or 
by  the  Air  Force,  are  pooled  in  tl«  single  CONEX  fleet  and 
are  equally  available  for  Amy  or  for  Air  Force  shipments. 

Transporters  are  loaded  wherever  and  whenever  required. 
Requirements  are  fulfilled  by  routing  emply  transporters 
to  meet  the  demands  prevailing  at  the  time  they  become  empty, 
with  the  objective  of  minimizing  pools  of  idle  transporters 
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and  cross-liaxils  of  empty  transporters.  Cargo  transporters 
thus  have  something  of  the  natiire  of  "vehicles"  or  "carriers" 
and  are  constantly  moving  in  varying  and  unpredictable  itin¬ 
eraries  • 


Ibe  organization  within  the  Office  of  the  Chief  of 
Transportation  which  is  responsible  for  the  cargo  trarisport- 
er,  the  "CONEX  Control  Agency,"  is  now  staffed  by  Air  Force 
as  well  as  by  Army  personnel. 

Based  on  brief,  coded  reports  electrically  traiismitted 
to  it  by  every  installation  which  receives  or  dispatches 
cargo  transporters,  the  CONEX  Control  Agency  maintains  records 
which  continuously  reflect  the  lading,  current  location,  and 
destination  of  each  cargo  transporter,  and  the  volume,  speed 
and  direction  of  cargo  transporter  traffic  with  respect  to 
each  installation  in  the  traffic  pattern.  These  records  pres¬ 
ently  enable  us  to  maintain  a  simplified  property  account¬ 
ability  for  the  cargo  transporters,  monitor  their  utilization, 
and  plan  their  timely  and  economical  placement  for  loading* 

It  is  obvious  that  by  additionally  relating  our  records  of 
cargo  transporter  movements  with  shippers*  detailed  records 
of  transporter  ladings,  we  will  have  a  potent  instrument  for  | 

achieving  the  flexible  and  quickly  responsive  supply  opera-  ; 

tions  COTiprehended  in  the  new  logistic  concept  which  I  men¬ 
tioned  earlier. 


Control  of  a  transporter  fleet  of  the  size  now  in  exis¬ 
tence  and  contemplated  for  the  immediate  future  is  well  with¬ 
in  the  capacity  of  the  records  system  now  being  maintained 
manually.  However,  the  system  was  desigried  to  permit  the 
introduction  of  electronic  equipment  whenever  necessaiy.  We 
can  now  foresee  the  future  scope  of  the  system  in  assisting 
the  control  of  supply  operations  as  well  as  in  controlling 
the  movements  of  a  large  quantity  of  cargo  transporters.  We 
are  therefore  proceeding  with  plans  for  adopting  electronic 
equipment. 


The  principal  use  of  cargo  transporters  —  the  principal 
CONEX  traffic  —  is  in  the  movement  of  military  sv^plies  from 
tJje  United  States  to  our  installations  and  units  oversea  — 
7»hat  we  call  "troop  support  cargo."  Cargo  transporters  are 
loaded  either  at  inland  supply  depots  in  the  United  States 
or  at  ports  of  embarkation  or  other  collection  points,  where 
miscellaneo\is  small  shipments  are  consolidated  into  trans¬ 
porter  loads.  Similarly,  upon  arriving  oversea,  cargo  trans- 
poirters  may  be  «nptied  or  their  contents  either  at  points  to 
which  full  loads  are  consigned,  or  at  designated  bvOk-breaking 
points  which  subsequontly  forward  individual  small  shipments 
to  the  respective  local  consignees. 
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Oversea  installations  which  receive  the  cargo  transport¬ 
ers  may  provide  return  loads  comprising  military  material  or 
householci  goods  of  personnel  returning  to  the  United  States. 
If  no  I'eturn  loads  can  be  provided  by  those  installations, 
the  transporters  are  returned  to  an  oversea  port,  where  they 
are  loaded  vd.th  baggage  of  personnel  returning  to  the  United 
States,  or  with  A.P.O.  parcel  mail  for  discharge  upon  arrival 
at  a  United  States  port.  Very  few  cargo  transporters  return 
empty  to  United  States  ports.  The  carriage  of  A.P.O.  parcel 
mail  has  reached  large  proportions  and  has  been  enthusiasti¬ 
cally  welccmed  by  both  military  and  civilian  postal,  authori¬ 
ties  because  of  the  better  protection  afforded  to  the  bamboo 
fishing  rods,  china-ware,  and  innumerable  other  items,  all 
fragile,  which  our  soldiers  continually  send  home. 

In  addixion  to  cariying  return  loads  immediately  after 
they  are  emptied  at  oversea  installations,  cargo  transporters 
may  also  be  \ised  for  the  movement  of  supplies  between  instal¬ 
lations  oversea.  The  use  of  cargo  transporters  for  shipments 
between  installations  in  the  United  States  has  no.,  yet  been 
authorized  because  greater  savings  can  be  achieved  by  dis¬ 
patching  tri»nsporters  over  routes  which  involve  a  large  num¬ 
ber  of  tn.isshipments  —  that  is,  oversea  supply  routes. 

Most  sh-ip^’.'r.ts  between  installations  in  the  United  States 
involve  handling  cargo  directly  between  a  warehouse  and  a 
railway  car  or  truck  positioned  alongside  the  warehouse,  both 
at  origin  and  at  destination.  Interposing  cargo  transporters 
in  such  shipments  would  result  only  in  double  handling* 
loading  cargo  into  the  transpjorter,  then  loading  the  trans¬ 
porter  into  the  vehicle,  and  reversing  the  process  at  desti¬ 
nation.  However,  we  find  that/ there  are  some  domestic  ship¬ 
ments  in  which  cargo  transporters  can  achieve  notable  savings 
in  handling  and  packing  costs.  Yfhen  such  savings  can  be 
demonstrated,  transporters  will  be  used. 

Apart  from  the  regular  traffic  in  troop  support  cargo 
which  I  have  described,  cargo  transporters  are  also  being 
used  for  movements  you  have  been  hearing  about  lately* 
"Operation  Gyroscope"  —  the  return  of  large  units  from  over¬ 
sea  and  their  simultaneo;zs  replacement  by  units  from  the 
United  States,  with  concurrent  movement  of  dependents.  Cargo 
Transporters  are  carrying  the  hoxisehold  goods  of  the  person¬ 
nel  involved  in  this  operation.  A  similar  employment  to  whicii 
cargo  transporters  are  increasingly  being  put  is  the  move¬ 
ment  of  military  equipment  which  accompanies  units  moving 
between  the  United  States  and  oversea  locations.  This,  in 
turn,  points  to  an  important  scope  of  transporter  operations 
being  planned  for  the  future:  the  storage  of  selected  items 
of  mobilization  reserve  supplies,  and  ttie  advance  positioning 


352 


5  of  7 


Mr.  R.  L.  Vskroff 
F^nel  Session  A-ii 


Wednesday  AM  Oct.  12,  1955 


of  the  mininiuni  quantities  of  cargo  transporters  "which  "would 
be  initially  required  by  organizations  designated  for  ijnnie- 
diate  movement  in  times  of  .emergency. 

Implicit  in  both  our  present  and  our  planned  future 
operation  of  cargo  transporters  under  the  new  logistic  con¬ 
cept  is  the  mechanical  handling  of  c.argo  in  uniform  trans- 
por"ter  loads  to  the  farthest  forward  areas  in  which  mechan¬ 
ical  handling  equipment  can  be  opera"tad,  in  war  as  well  as 
in  peace-time.  Within  tMs  limi"ta"bion,  cargo  transporters 
will  pro"vide  easy  id0ntifica"bion  and  accessibility  of  sup¬ 
plies,  and  also  con"tinued  mobility  and  protection  of  supplies. 
Under  this  concept,  'brare houses”  will  be  as  mobile  and  as 
available  as  the  supplies  they  contain.  !Ihe  transporters  Will 
be  the  'hrarehouses .  ”  Requirements  for  haa"wy  packing  of  S15)- 
plies  and  for  acquiring  fixed  co"V0red  storage  space  will  ob- 
"viousl^-  be  reduced.  There  will  be  one  additional  requirement. 
We  have  already  made  considerable  progress  in  meeting  it* 
the  developnent  of  a  fork-lift  truck  capable  of  handling 
loaded  c^rgo  transporters  over  the  rou^  "terrain  wliere  we 
would  expect  to  disperse  our  loaded  cargo  transporters  in 
forward  areas  closely  supporting  combat  operations.  To  ary 
objection  that  the  employment  of  hea-^y  mechanical  handling 
equipment  in  forward  areas  woxild  be  cumbersome,  we  have  a 
ready  answer:  we  no  longer  fight  wars  with  bows  and  arrows. 

It  is  evident  that  the  rou"te  over  "irtiich  any  transporter 
will  travel  can  not  be  foretold.  Whene"vsr  and  where'ver  a 
cargo  transporter  is  emptied,  it  will  be  dispatched  subse¬ 
quently  to  meet  whatever  demands  prevail  at  that  time  and 
place,  in  a  manner  similar  to  the  opera"tion  of  tramp  cargo 
vessels.  However,  the  United  Sta"tes  ports  of  embarka"tion 
can  be  iden"tified  as  the  one  smallest  group  of  ins"tallation8 
throu^  which  all  cargo  transporters  "will  pass  wi.t:i  the 
greatest  mean  frequency.  These  por"t8  are  focal  p.''in"ts  of 
the  entire  cargo  "transporter  tj'affLc  pattern.  Ifc  -eover,  "they 
now  are,  and  presumably  will  continue  "bo  be,  the  principal 
points  from  which  empty  cargo  transporters  "will  be  forwarded 
to  inland  Uni"ted  States  installations  wfa8ne"ver  the  quanti"ty 
of  transpor"ters  forwarded  inland  with  loads  is  insufficient 
or  is  improi»rly  distributed  to  fiiLfill  :?equirvirent8  for 
export  loading.  Also,  an  appreciable  portion  of  oargo  trans- 
por"tors  is  loaded  at  the  United  S"bates  ports  of  6mbarka"tion 
and  is  again  dispatched  oversea  without  mo"ving  inland  at  all. 

In  summary,  and  with  partictilar  consideration  of  the 
relevance  of  our  operations  to  commercial  iji"tores"ts  *  our 
cargo  transpor"ters  are  more  than  “packages”;  they  have  oome— 
thing  of  the  na"ture  of  '’vehicles"  or  "carriers.”  They  permit 
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safe  movement  of  lightly  packed  supplies  from  source  to  final 
destination  without  breaking  bulk,  in  what  might  be  called  a 
continuous  voyage  over  land  and  sea  from  shipper  to  receiver, 
under  iriiose  supervision  the  cargo  is  loaded  and  discharged. 

The  cargo  is  handled  onl;-*  by  the  cargo  interests;  carriers 
and  transshipment  points  handle  only  a  sealed  shipping  con¬ 
tainer.  Excepting  the  rough  terrain  fork-lift  truck  which 
is  being  developed  for  purely  military  p\rrposes,  no  special 
equipment  is  needed  for  moving  or  handling  cargo  transporters. 

With  relation  to  actual  carriers  —  trucks,  railways, 
steamships  —  the  loaded  transporters  are  uniform  items  of 
cargo  which  can  be  quickly  loaded,  unloaded,  or  transshipped 
with  little  likelihood  of  demurrage.  The  factors  giving  rise 
to  demurrage,  which  are  usually  attributable  to  delays  of 
shippers  or  receivers,  are  operative  only  on  the  transix>rters 
themselves,  not  on  the  vehicles  or  vessels  which  cariy  them. 

In  our  CONEX  operation,  the  functions  of  shipper,  carrier, 
transshipment  point,  cargo  receiver,  and  operator  of  the 
transporters  are  all  integrated  within  the  Army  transporta¬ 
tion  system.  It  is  to  be  noted  that  no  one  interest  within 
this  system  —  shipper,  receiver,  or  carrier  —  could  by  it¬ 
self  operate  transporters  with  any  assurance  of  prompt  for¬ 
warding  of  loads  to  final  destination,  or  economical  return 
of  transporters,  ’usually  with  return  loads. 
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Coxnsolidation  of  Cargo  lor  Shipment 

Mr.  D.  J*  Collins 
Pennsylvania  Railroad 


Gentlemen,  it  is  a  pl'^asure  for  me  to  speak  to  you  today 
in  connection  vdth  Ffennsy  True Train  Service* 

Superior  service  of  motor  carriers  and  in  many  cases 
loTrer  cost  of  transportation  by  those  carriers  has  resulted 
in  serious  loss  of  rail  freight  traffic*  Since  the  end  of 
V/orld  Viar  II,  the  railroads  in  the  United  States  have  found 
their  participation  of  all  available  traffic  gradually  dwin¬ 
dling.  The  Interstate  Comruerce  Commission  in  their  reports 
of  inter-city  traffic  handled  by  railroads  has  shown  a  steady 
decrease;  for  example,  in  19U6  the  rail  carriers  in  the  United 
States  handled  6?  percent  while  the  motor  carriers  that  year 
handled  9  percent*  Six  years  later  in  1952  what  happened? 

The  rail  carriers’  participation  slipped  from  6?  percent  han¬ 
dled  in  19U6  to  55  percent  while  the  highway  carriers  had  a 
healthy  increase  from  9  percent  to  l6  percent* 

»\'ow,  I  do  not  think  it  is  necessary  to  tell  you  that  we 
are  confronted  with  a  competitive  situation  which  has  been 
permitted  to  grow  because  of  the  subsidies  granted  to  the 
highway  carriers.  Their  subsidies  are  mainly  in  the  form  of 
favored  tax  treatment  and  inequities  in  our  laws  which  per¬ 
mit  the  motor  carriers  to  operate  under  regulations  of  the 
Interstate  and  State  Ccsnmerce  Commissions  which  are  more 
favorable  to  the  trucks  than  the  laws  and  regulations  pre¬ 
scribed  for  the  railroads* 

We  are  striving  to  place  the  railroads  in  a  more  fav¬ 
orable  position  by  seeking  changes  in  the  various  laws  and 
regulations.  But  these  changes  will  not  accomplish  every- 
tiling  to  place  us  in  the  position  we  are  seeking.  We  must 
offer  to  our  patrons  the  service  which  they  demand  under  pres¬ 
ent  day  conditions.  One  of  the  most  important  steps  in  that 
direction  has  been  trio  establishment  of  TnicTrain  Service, 
vriiich  was  inaugurated  in  July  of  195ii* 

The  idea  of  hauling  highway  trailers  on  flat  cars  is  not 
new*  In  fact  the  first  highsray  carriers*  trucks  to  be  hauled 
on  flat  cars  were  in  the  late  twenties  between  Chicago  and 
Milwa^lkee  by  the  Chicago  North  Shore  and  IGlwaukee  Railroad, 
an  electric  line*  Their  sei^ice  was  limited  to  L.C.L* 
freight.  Later,  the  Chicago  and  Great  Western  inaugurated 
in  1936,  a  service  between  Chicago  and  Minneapolis  —  St* 

Paul  which  was  confined  to  hauling  the  over  the  road  common 
carrier  trucks*  This  was  later  adopted  by  the  New  Haven  who 
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perform  the  service  between  few  York,  Boston,  and  Providence* 
Our  TrucTrain  service,  however,  was  a  radical  departure  from 
other  trailer  on  flat  car  arrangements  just  mentioned*  Truc- 
Ti'ain  service  offered  to  our  pati’ons  the  same  truckload  rates 
and  competitive  service  as  offered  by  the  over  the  highway 
common  carrier* 

Now,  this  may  sound  simple  and  easy,  but  I  assure  you  it 
was  a  job  of  great  magnitude  to  determine  just  what  rates  the 
motor  canlers  published  that  were  necessary  for  us  to  meet 
the  competition  rate-wise*  V/e  found  that  while  many  trucks 
observed  -the  same  rates  on  a  given  commodity  from  few  York  to 
Chicago,  for  example,  we  found  that  those  carriers  that  names 
the  same  rate  did  not  handle  the  particular  traffic  but  that 
it  was  handled  by  a  relatively  small  operator  publishing  a 
lower  rate  a  cent  or  txvo  per  hundred  pounds*  A  good  ex¬ 
ample  of  this  was  found  in  the  case  of  green  coffee  from 
New  York  to  Cliicago*  V/e  initially  published  what  we  thought 
to  be  the  going  truck  rate,  that  is  the  lowest  truck  rate, 
but  later  found  that  a  single  motor  carrier  published  a 
lower  rate  and  that  carrier  was  handling  the  traffic*  We 
found  that  we  could  handle  the  coffee  on  the  lower  rate  and 
make  a  profit  and  we  promptly  made  publication*  The  particu¬ 
lar  receiver  was  located  approximately  a  half  mile  from  our 
team  tracks  at  Chicago  and  as  a  resxilt  of  our  TrucTrain  rate 
we  ’.vere  able  to  get  this  business*  V/ithout  our  TrucTrain 
service  I  am  afraid  ths  Chicago  receiver  would  continue  to 
handle  his  coffee  in  over  the  highway  service  and  we  woiild 
simply  continue  to  remain  out  of  this  bitsiness  in  our  conven¬ 
tional  box  car  service  requiring  team  track  oelivery* 

As  you  can  appreciate  the  step  in  establishing  the  Truc¬ 
Train  service  was  a  big  one  and  I  must  admit  there  were  a  lot 
of  skeptics  within  and  outside  the  railroad  circles  who  felt 
we  would  not  make  a  success  of  the  venture*  However,  there 
were  some  of  us  who  felt  we  vrere  on  the  right  track  because 
our  traffic  studies  showed  a  vast  potential  available  to  our 
railroad  represented  in  traffic  originating  and  destined  to 
points  not  located  on  rail  sidings  which  had  been  lost  to 
the  highway  carriers  and  that  had  formerly  been  handled  over 
our  team  tracks*  Ye  also  found  that  the  low  minimum  weight 
offered  by  the  motor  carriers  induced  many  shippers,  includ¬ 
ing  mai^  served  by  rail  sidings,  to  use  that  form  of  trans¬ 
portation  in  order  to  maintain  lower  inventories*  Those 
advantages  coupled  with  the  speed  and  flexibility  of  the  over 
the  road  trucks  created  a  competitive  situation  which  simply 
could  not  be  matched  in  our  conventional  rail  service  which 
had  been  lost  to  the  highway''  carriers  and  had  formerly  been 
handled  over  our  team  tracks*  ’<Ye  also  found  that  because  of 
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the  lower  minimum  weights  offered  by  the  highway  carriers 
many  patrons  including  those  located  off  track  and  those 
served  by  rail  sidings  favored  trucks  as  it  enabled  them  to 
make  smaller  purchases  and  maintain  smaller  inventories. 

When  we  started  our  service  in  July  of  19Sk  we  converted 
90  fifty-foot  flat  cars  to  handle  our  tra5.1ers  —  one  trailer 
to  a  car.  Later  on  as  the  traffic  increased  we  equipped  2$ 
additional  fifty-foot  cars,  'tie  now  have,  in  addition  to  the 
ll5  fifty-foot  flat  cars,  $00  seventy-five-foot  flat  cars 
especially  built  for  the  purpose  of  hauling  two  trailers  to 
a  flat  car.  These  flat  cars  are  eqiiLpped  with  cushion  draft 
gears  and  roller  bearing  jourr^als. 

'He  have  expanded  our  oTOership  of  t3?ailers  from  1^0  to 
283  trailers.  <Ye  have  van-type  trailers  —  and  also  insulated 
vans,  open  top  trailers  with  tarpaulin  covers  and  flat  bed 
trailers  with  tarpaulins.  The  flat  bed  tr*ailers  and  open  top 
trailers  are  used  for  handling  shipments  that  require  over¬ 
head  crane  or  fork  lift  truck  loading,  'tie  have  just  placed 
an  order  for  an  additional  1^0  trailers  divided  equally  be¬ 
tween  open  top  trailers  and  flat  bed  trailers.  When  we 
started  our  service  due  to  State  yreight  laws  we  felt  it  in¬ 
advisable  to  purchase  tandem  axle  trailers j  however,  since 
that  time  the  laws  have  been  changed  and  we  are  now  in  the 
process  of  converting  all  of  our  single  axle  trailers  to  tan¬ 
dem  axle  trailers.  The  short  trailers  with  which  we  origin¬ 
ally  started  are  being  replaced  with  longer  tandem  axj.e 
trailers  and  all  recent  purchases  and  future  purchases  of 
trailers  will  be  of  the  tandem  axle  construction. 

We  also  have  available  to  lease  for  our  own  all  rail 
bill  of  lading  service,  that  is  the  service  that  the  P.R.R. 
performs  from  beginning  to  end,  those  trailers  that  are 
o>vned  by  Rail-Trailer  Company  who  act  as  an  intermediary 
between  the  P.R.R.  and  the  motor  common  carriers.  We  have 
leased  as  high  as  UO  to  $0  trailers  per  week  from  this  organ'- 
ization  which  allows  our  operation  to  be  much  more  flexible. 

Generally  speaking,  in  most  of  the  terminal  areas  in 
which  we  operate,  we  employ  those  local  cartage  companies 
who  are  performing  our  L.C.L.  pick-up  and  d';iivery  service 
or  our  line  haul  substituted  freight  service.  In  some  cases 
the  local  trucking  companies  irtio  perform  this  service  are 
subsidiaries  of  our  Railroad. 


Our  traile3:^  are  owned  by  the  Excelsior  Truck  Leasing 
Compary,  a  subsidiary  of  the  P.R.R.  fran  whom  they  are  leased. 
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The  all  rail  bill  of  lading  service  as  I  mentioned 
before  was  inaugui'ated  in  Julj.'',  195^4^*  Originally  the  service 
was  in  operation  between  Chicago  on  one  hand  and  Pittsburgh, 
Philadelphia  and  New  York  on  the  othier.  He  found  that  there 
were  very  few  trailerloads  originating  in  the  heart  of  Phila¬ 
delphia  going  to  the  heart  of  Chicago;  for  example,  the  ter¬ 
minal  areas  of  these  cities  involved  Wei's  rapidly  expanded  to 
include  the  outlying  industrial  areas  that  we  could  legally 
serve#  The  first  additional  point  added  to  our  service  was 
on  November  lii,  19514,  when  we  added  St#  Louis  and  the 
V/heeling-AVeirton  area  in  the  Pittsburgh  Disti'ict#  On  March  1, 
1955,  we  inaugurated  the  semdLce  to  and  from  Cincinnati,  Ohio# 
Due  to  the  long  trucking  required  to  pick  ups  in  the  V/’heeling- 
Vleirton  area,  a  ramp  was  established  at  Mingo  Jet#,  Ohio  on 
April  12,  1955#  On  June  II4,  1955,  the  termina3s  at  Louisville 
and  Indianapolis  were  opened.  Our  latest  expa.ision  occurred 
on  September  25,  1955,  when  the  points  of  Cleveland,  Akron, 
Youngs tov/n,  Dayton  and  Columbus  were  put  into  operation# 

Back  in  March  of  t!d.s  year  we  experimented  with  th^  han¬ 
dling  of  LCL  at  rail  rates  in  our  TrucTrain  service*  This 
has  proven  sc  successful  that  we  are  notf  expanding  this  method 
of  transporting  LCL  where  we  have  sufficient  available  empty 
trailers,  thus  eliminating  an  empty  retxirn  movement  and  making 
box  cars  available  for  carload  freight# 

In  the  first  8-1/2  weeks  of  operation  in  our  own  service 
we  handled  Hii  loaded  trailers#  The  peak  week  to  date  has 
been  ii09  loadeo  t'^ailers  and  we  have  handled  as  many  as  1,523 
in  one  month#  This  has  not  been  a  simple  job  to  regain  traf¬ 
fic  vrhich  has  been  lost  to  the  Railroad  over  the  last  25-30 
years,  but  by  doing  a  better  job  by  all  standards  we  are  mak¬ 
ing  r  steady  growth# 

y/e  have  experimented  in  the  interchanging  of  trailers 
to  a  limited  extent#  He  have  handled  in  conjunction  with 
CkHH  RR  the  movement  of  black  powder  frcrni  the  Badger  Ordnance 
plant  at  Baraboo,  '.Visconsin,  to  Charlestoym,  Indiana,  By  the 
first  of  the  year  we  expect  to  publish  a  tariff  in  conjunc¬ 
tion  ^vith  the  C&N.V  FiR  for  handling  of  trailerloads  on  through 
rates.  He  are  also  working  with  otl  "ailroads  in  this 
respect* 

Our  motor  common  carrier  service  was  inaugurated  March  3, 
1955,  between  Chicago  on  one  hand  and  Hiiladelphia  and  New 
York  on  the  other.  Tliis  service  has  been  expanded  to  St# 

Louis  and  Pittsburgh  and  the  volume  of  traffic  has  increased 
from  65l  trailerloads  in  March  to  2,26l  in  September. 
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On  November  1  the  P.R.R.  and  the  N&Y  plan  to  inaugurate 
the  first  joint  motor  common  carrier  operation.  Tnis  ser¬ 
vice  will  be  between  the  Roanoke -Bristol  area  on  one  hand 
and  ifew  York,  Jersey  City  and  Philadelphia  on  the  other* 

Loss  and  damage  in  TrucTrain  shipments  have  been  spec¬ 
tacularly  low.  Up  to  the  end  of  June  1955  the  total  claims 
paid  came  to  21-1/2  cents  per  ^100  gross  revenue  or  about 
1/7  as  much  as  for  general  fi'eight  traffic. 

Our  investment  in  terminals  including  those  under  con¬ 
struction  is  approximately  ^750,000.  Our  approximate  invest¬ 
ment  to  both  converted  115  class  F-30  fifty-foot  cars  and 
building  new  500  class  F-39  seventy-five-foot  cars  is 
5;6,11;6,925* 

As  I  mentioned  before  the  job  of  -getting  shippers  to 
try  out  our  service  has  beer,  one  of  the  most  difficult  sales 
jobs  our  railroad  has  ever  been  faced  with.  However,  70  per¬ 
cent  of  our  users  in  our  all  rail  bill  of  lading  service  ai-e 
repeat  customers  which  proves  once  they  have  tried  it  they 
like  it. 

Here  are  some  of  the  reasons  why  industry  is  tmmng  to 
fbnnsy  TrucTrain  Service.  We  are  now  in  a  position  to  offer 
a  complete  transportation  package.  We  have  passenger  ser¬ 
vice,  carload  servi.ce,  LCL  service  and  now  trailerload  ser¬ 
vice.  V/o  have  very  few  claims.  The  availability  of  equip¬ 
ment  has  enabled  us  to  secure  traffic  when  the  regular  truck¬ 
ing  companies  are  not  able  to  produce.  In  most  instances  we 
perform  more  qviickly  and  with  greater  regularity.  We  know 
when  the  trailers  are  to  arrive  and  call  the  consignee  the 
day  before  arrival  so  that  we  may  arrange  delivery  to  fit  in 
^vith  the  consignee’s  unloading  situation  on  that  particular 
day.  Many  shippers  would  prefer  to  deal  with  the  railroads 
who  are  handling  their  btOic  commodities  in  order  to  provide 
the  railroads  with  some  of  their  higher  rated  traffic  with 
the  hope  that  through  added  income  the  railroads  would  not 
be  forced  to  seek  general  increases  in  carload  rates  ais  they 
have  been  forced  to  do  in  the  past* 
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The  “Safety  Van" 

Mr.  Thomas  Houston 

Exscutive  General  Agent,  A.  H,  Bull  and  Canpary,  Inc.,  Washington,  D.  C, 


Development  of  Containers  and  Vans  is  a  matter  in  which 
my  company  is  well  versed.  Our  explorations  into  this  form 
of  transporting  merchandise  has  ravigeu  from  Containers  to 
Trailers • 

Vfe  feel  that  in  the  use  of  container  type  transportation, 
we  are  one  of  the  pioneers  in  the  industry.  More  than  seven 
years  ago  we  initiated  container  service  in  our  trade  to 
Puerto  Rico.  Today,  we  have  approximately  625  containers 
with  approximately  275  c/f  capacity  in  service.  Initially, 
these  containers  were  provided  for  protection  of  cargo.  ’We 
operate  in  a  trade  where  packaging  of  merchandise  in  good 
substantial  export  packing  is  nil.  In  their  efforts  to  re¬ 
duce  transportation  costs,  shippers  being  desirous  of  making 
deliveri  at  the  Icfwest  possible  cost  have  constantly  re¬ 
duced  packaging  until  today  packaging  is  purely  on  a  domes¬ 
tic  level  at  best,  -and  in  many  cases,  substandard. 

Pilferage  loss  and  damage  unaer  such  conditions  are 
naturally  abnormal.  Our  containers  provide  protection  from 
such  losses  in  addition  to  eliminating  completely  packaging 
and  marking  if  shipper  so  desires^  since  it  is  practical, 
some  shippers  actually  use  containers  in  that  mani^r. 

As  demands  grew  for  the  continued  and  expanded  use  of 
containers,  our  thinking  was  continued  along  lines  of  im¬ 
provement.  Several  years  ago,  we  thoroughly  explored  the 
field  of  cariying  trailers.  This  may  sound  as  a  detour  since 
the  subject  is  “Safety  Vans,'*  none  the  less,  as  ground  work 
for  ny  remarks  some  phases  of  it  must  be  discussed. 

Our  trade  is  what  might  be  called  a  “Tailored  Trade “jin 
other  words,  while  we  have  fairly  heavy  movements  of  traffic 
that  do  not  naturally  lend  themselves  to  containers,  our 
bulk  is  package  goods  of  every  description  in  every  conceiv¬ 
able  kind  of  package.  Additionally,  our  trade  in  Puerto  Rico 
is  composed  of  thousands  of  individual,  merchants  for  the 
most  part,  all  dealing  direct  jw.th  their  principals  in  the 
States.  Operating  as  we  do  in-  a  short  haul  trade  with  em¬ 
phasis  on  frequent  and  scheduled  sailings,  our  arrivals  are 
timed  to  meet  the  markets  j  so  much  so  that  canmercial  ware¬ 
houses  are  practically  non-existant  —  most  merchants  carry 
very  limited  stocks  or  inventories.  They  rely  completely 
upon  our  three  sailings  weekly  frcan  North  Atlantic  ports  to 
supply  their  needs  on  a  weekly  basis  of  inventory  for  the 
most  part. 
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This  means,  therefore,  that  the  size  of  Containurs  or 
Vans  was  all  important  and  that  Trailers  or  roll-on-roll- 
off  type  of  operation  was  impractical  since  few  if  any  mer¬ 
chants  found  it  necessary  to  carry  inventories.  Addition- 
rliy,  from  a  practical  point  of  view,  no  one  can  dery  that 
the  carriage  of  wheels  involved  in  such  an  operation  consumes 
cubic  capacity.  It  is  not  ny  contention  to  make  a  case 
against  trailers,  or  roll-on-roll-off  operations  in  other 
trades,  but  it  is  my  point  that  in  our  trade,  unbalanced  as 
it  is,  we  definitely  found  after  searching  investigation  that 
trailers  are  in  practical. 

Having  Containers  of  275  c/f  capacity  and  in  quantity  — 
having  decided  that  trailers  were  impractical  iu  our  trade, 
we  then  came  up  with  what  we  think  is  the  practical  solution 
—  a  Van,  15  feeu  long,  8  feet,  wide  and  6  feet  10-1/2  inches 
high.  Outside  measurement.  Also,  these  vans  are  especially 
constructed  to  provide  maximum  protection  agains  the  rigors 
of  ocean  transportation. 

As  I  have  stated,  our  'investigation  and  exploration  in 
this  field  was  very  thorough,  Yfe  came  up  wj.th  the  idea  of 
the  Ip-f oot  size'  from  several  prf.ctical  points » 

1,  A  Van  most  suitable  to  the  needs  of  our  trade  and 
within  a  size  whei'e  it  would  be  in  demand  by  o\ir  shippers 
and  consignees  based  on  their  volume.  Additionally,  as  I 
will  cover  later,  a  packaged  unit  frcsn  one  shipper  to  one 
consignee  is  the  most  efficient  type  of  operation.  It  would 
hardly  be  practical  to  have  the  Van  unit  far  beyond  the  needs 
of  one  shipper  or  one  consignee, 

2,  ’We  found  that  this  size  was  most  convenient  for 
adaptations  to  our  present  modern  fleet  without  extensive 
ship  gear  alterations  and  permits  us  to  haiil  more  freight 
per  square  foot  or  cubic  foot  than  if  we  were  to  limit  the 
ships  to  Trailer  Capacity, 

3,  In  our  trade,  several  hundred  individuals  earn  thr.'r 
livelihood  operating  their  own  trucks.  Trailers  are  not 
their  standard  equipment,.  Strange  as  it  may  seem,  on  our 
principal  services  from  New  York,  the  number  of  trailer'^  seen 
indicates  beyond  ary  doubt  that  the  average  shipper  is  better 

equipped  with  stakebody  or  bobtail  trucks  than  trailers. 
Roads  in  Puerto  Rico  present  a  similar  problem. 
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Therefore,  our  Van  was  tailored  to  meet  all  of  these 
requirements.  From  a  service  standpoint  to  shippers  or  con¬ 
signees,  our  Containers  and  Vans  offer  a  quick  efficient 
transportation  package.  Our  Vans  have  a  cube  capacity  of 
688  c/f  and  a  net  weight  capacity  of  20,000  pounds,  gross 
23,900  pounds.  They  are  equipped  with  standard  doors  on  one 
end  ai^d  one  side  to  provide  for  end  or  side  door  loading. 
They  fit  one  on  the  average  stakeb.ody  or  bobtail  truck.  The 
average  30-foot  flat  bed  trailer  can  car'O’  two. 

They  can  be  loaded  at  shipper's  plant  and  delivered 
direct  to  consignee's  store  door.  Shippers  can  assemble 
merchandise  at  our  terminals  and  we  -.vill  load  containers  or 
vans  at  a  nominal  charge. 

Shipments  moving  in  this  manner  afford  perfect  protec¬ 
tion  from  loss  by  damage  or  pilferage;  costly  waiting  time 
on  truck  lines  is  completely  eliminated  as  vans  are  received 
and  delivered  in  special  areas  and  are  loaded  or  unloaded 
immediately  from  and  to  vehicles  by  our  own  mobile  cranes, 
-without  charge.  One  lift  and  a  package  of  688  cubic  feet  or 
20,000  pounds  net  loaded  is  received  or  delivered  by  us  in 
a  matter  of  minutes.  Scaled  out  on  a  per  one-hundred  pounds 
basis  and  compared  'Tith  local  cartage  rates,  the  savings  are 
considerable  in  this  item  alone.  There  are  other  advantages 
to  the  shipper,  of  course,  not  the  least  of  -vdiich  would  be  a 
saving  on  insurance.  Our  Van  shippers  have  informed  us  that 
•when  advising  their  underwriters  that  their  shipment  is  to 
move  in  a  Safety  Van,  reductions  have  been  made  on  their 
marine  insurance. 

\'(e  have  provided  heavy  duty  equipment  at  all  our  ter¬ 
minals  for  loading  arid  unloading. 

Last,  but  not  least,  there  are  no  restrictions  on  pack¬ 
ing  for  shippers  to  be  concerned  witht  If  a  commodity  lends 
itself  to  no  packaging  that  cost  is  completely  eliminated 
for  the  shipper. 


Consignees  eliminate  the  need  for  piece  by  piece  pickup. 
His  entire  shiisnent  is  intact  on  arrival.  In  a  matter  of 
minuter,  he  also  has  had  delivered  -what  might  have  taken 
houi'-s  to  uoad  under  other  conditions  —  and  best  of  all,  his 
favoT-ite  truckman  or  his  own  vehicles  can  pick  up  this  Van  — 
whereas,  if  Trailers  were  involved,  either  the  steamship 
company  must  engage  in  the  trucking  business  to  furnish  auto¬ 
motive  power  or  specialized  truckers  must  be  employed  to  the 
exclusion  of  any  number  of  individual  operators. 
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—  — ouoi;i  uu  nave  oeen  proven  sound  as 
experienced  by  the  continued  and  growj.ng  demand  for  Van 
Service,  and  we  are  constantly  placing  more  in  service  as 
deraanas  warrant  to  fulfill  trade  requirements. 
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Consolidation  of  Cargo  for  Shipment 

Mts  Ps  F!r*siind 
American  Trucking  Association 


The  overall  presentation  ii.sofar  as  the  motor  carrier 
industry  is  concerned  on  consolidation  of  shipments  •vrill  be 
iny  portion  of  this  di'r-ossion*  The  technical  phase  of  the 
presentation,  rr^Klng  and  so  forth,  will  be  that  of  Mr.  N*  F. 
Behnie,  who  j:-.  Chairman  of  our  National  Classification  Board. 

The  terra  "consolidation”  is  an  interesting  one  in  tiie 
motor  carrier  industry  for  the  reason  that  we  handle  a  con¬ 
siderable  number  of  small  shipments.  By  small  shipments  I 
mean  those  weighing  3OO  pounds  and  lessc 

In  1953  the  Interstate  Commerce  Canmission  released  a 
study  of  small  shipments  covering  the  year  of  1951.  It  is 
estimated  that  in  1951  there  were  approximately  one  and  a 
half  billion  freight  shipments  of  300  pounds  or  less  trans¬ 
ported  in  the  United  States.  This  was  equivalent  to  almost 
730,000  for  every  hour  worked  or  about  ten  shipments  per 
capita  for  the  year.  Of  this  total  the  Class  I  motor  cai— 
riers  of  general  commodities  hauled  about  ten  percent  of  the 
shipments,  21  percent  of  the  pieces  and  almost  50  percent  of 
the  weight.  Each  of  these  totals  was  higher  than  for  any 
other  transportation  agency  except  Parcel  Post.  On  the 
other  hand  only  about  18  percent  of  the  total  revenue  from 
these  shipments  went  to  ths  motor  carriers,  whereas  the  Rail¬ 
way  Express  agencies  received  about  2$  percent  and  Parcel 
Post  about  U6  percent.  From  this  it  can  readily  be  seen 
that  the  trucking  industry  was  getting  a  good  proportion  of 
the  small  shipments. 

To  emphasize  the  importance  of  the  small  shipment  to 
the  motor  carrier  industry,  60  percent  of  the  total  ship¬ 
ments  received  and  transported  by  the  industry  weigh  3OO 
pounds  and  less.  Those  weighing  up  to  6OO  pounds  account 
for  65  percent  of  the  total  shipments  and  those  weighing  up 
to  1,000  pounds  account  for  86  percent.  The  average  weight 
per  shipment,  in  this  category  is  300  pounds.  This  is  fur¬ 
ther  significant  irtien  consideration  is  given  to  the  fact 
that  those  shipments  weighing  under  1,000  pounds  constitute 
ho  percent  of  tlie  total  motor  carrier  revenue. 

There  have  been  occasions  in  the  past,  through  proceed¬ 
ings  before  the  Interstate  Cranmerce  Commission,  when  the 
entire  question  of  small  shipments  was  considered  and  they 
were  defined  as  being  shipments  weighing  300  pounds  and  lass. 
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rne  latest  proceeding  was  instituted  by  the  Ccamdssion  on  its 
own  motion  and  involved  motor  carriers  as  well  as  railroads. 
The  case  was  decided  yrithout  a  definite  recommendation  as  to 
the  solution  to  the  problem. 

In  that  proceeding  the  motor  carrier-  industry  advocated 
the  consolidation  of  small  shipments  by. res trie ting  the  num¬ 
ber  of  packages  of  shipments  weighing  300  pounds  and  less  to 
two  with  a  charge  for  each  package  over  two. 

Consolidation  of  the  small  shipments  would  mean  to  the 
motor  carrier  industry  greater  efficiency  in  the  opjeration 
of  platforms  at  terminals,  reduced  handling  expense,  woiild 
cut  ex}ienses  on  pickup  and  delivery,  billing  and  collecting, 
and  facilitate  loading  of  linehaul  vehicles. 

In  a.  recent  survey  made  by  an  independent  engineering 
firm  for  the  industry  on  the  matter  of  handling. these  small 
shipments,  it  w-’.s  found  that  the  inefficient  use  of  labor 
was  a  luxury  item. 

Vfliile  the  recommendations  of  the  motor  carrier  industiy 
in  the  small  shipments  case  ware  not  adopted,  it  is  perti¬ 
nent  to  note  that  the  consolidation  of  these  shipuients  would 
in  effect  make  for  more  econcmical  handling  on  the  part  of 
the  motor  carrier  industry  by  enabling  it  to  cut  down  pickup 
and  delivery,  claim,  billing  and  handling  expense. 

The  overall  picture  insofar  as  the  type  of  equipnent 
constitutes  a  very  complex  problem  for  the  trucking  industry. 
It  is  practically  self-evident  that  if  consolidation  of  ship¬ 
ments  and  some  of  the  intricate  problems  in  connection  there¬ 
with  could  be  worked  out  there  will  be  opportunities  for  con¬ 
siderable  savings  on  the  part  of  the  industry. 
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Lieutenant  Colonel  Alex  Felker 
Directorate  of  Transportation,  Department  of  the  Air  Force 


I  Trill  discuss  with  you  consolidation  of  cargo  in  the 
Air  Force.  V/e  like  to  call  it  unit  loading.  I  will  touch 
briefly  on  some  programs  we  have  participated  in;  discuss  in 
scuto  detail  the  unit  load  program  presently  in  being  in  '.lATS, 
and,  finally,  give  you  some  idea  of  what  we  are  doing  in 
this  field. 

At  the  outset  let  me  say  that  we  strongly  subscribe  to 
the  unit  load  principle  and  are  exploiting  this  principle 
vigorously.  Our  ultimate  goal  is  to  develop  a  cargo  handling 
system  that  will  permit  interchange  of  cargo  among  the  sev¬ 
eral  modes  of  transport  vdthout  reshaping  of  loads. 

In  1953  we  established  a  project  which  called  for  the 
movement  of  dry  stores  subsistance  in  unit  loads  to  all  sta¬ 
tions  in  1®AC  during  the  195L  shipping  season.  Because  of 
^^EAC's  enthusiastic  reception  we  repeated  this  year.  Let  me 
say  here  that  the  project  was  possible  only  because  of  the 
complete  cooperation  o"  the  Anny. 

The  Army  has  already  adequately  covered  the  COICX  Con¬ 
trol  Agency,  in  Tvhich  we  participate,  so  I  vdll  not  belabor 
that  subject. 

Early  in  19Sh,  liATS  implemented  a  test  palletization 
program  in  its  PACD  area  of  operations.  It  is  the  results 
of  this  test  that  I  wish  to  discuss  in  some  detail. 

The  purpose  of  the  test  was  to  explore  the  benefits 
available  to  the  Air  Trans por tat. .on  System  through  this 
method  of  unitization;  to  determine  the  problems  that  would 
be  posed  by  paLletization  for  air  shipment;  and  to  evaluate 
the  characteristics  that  are  desired  in  a  pallet  designed 
for  this  purpose. 

Travis  AFB  was  selected  as  the  APOE  for  the  formal  study. 
Two  thousand  test  pallets,  LO  x  U8  inches,  i-way  entry  made 
of  light-weight  wood  were  procured.  A  limited  number  of 
sides  to  be  used  in  fashioning  box  pallets  were  also  pur¬ 
chased.  Pallets  were  stressed  to  carry  a  2,500-p-ound  load 
and  weighed  about  31  pounds.  They  weie  considered  expendable 
but  were  generally  expected  to  survive  three  to  five  uses. 

The  general  plan  was  to  ship  from  Travis  to  Far  East  sta¬ 
tions  and  the  receiving  stations  to  use  them  for  the  return 
of  mail  and  cargo. 
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Cargo  vras  placed  on  pallets  according  to  priority  and 
destination.  Only  cargo  destined  for  a  single  point  was 
placed  on  a  pallet.  Normally,  only  cargo  of  the  same  prior-' 
ity  was  unitized  on  a  single  pallet.  However,  when  there  was 
insixfficient  cargo  of  the  same  priority  to  make  a  pallet 
load  and  concuirent  airlift  could  reasonably  be  expected, 
cargo  of  a  different  priority  for  the  same  destination  was 
added.  In  such  cases  the  load  was  handled  in  accordance 
with  the  pi^cedence  of  the  highest  priority  cargo  on  the 
pallet. 

Documentation  was  accomplished  through  a  numbered  pal¬ 
let  sheet  which  was  affixed  to  each  pallet  at  the  point  of 
origin  and  which  identified  each  shipment  or  separate  piece 
included  in  the  pallet  load. 

The  desired  shape  of  the  loaded  pallet  was  approximately 
li3  to  60  inches  laterally,  with  a  height  ranging  from  60  to 
6$  inches.  The  maximum  height  was  dictated  by  the  size  of 
the  cargo  door  of  the  aircraft  to  be  loaded. 

The  loads  were  stabilized  with  5/3“  metal  strapping. 

The  banding  was  accomplished  using  standard  hand  and  semi¬ 
automatic  stretchers  and  sealers. 

V/ithin  the  aircraft,  handling  was  effected  with  hand 
pallet  trucks. 

For  the  purpose  of  the  test,  no  change  was  made  in  cur¬ 
rent  manifesting  requirements,  although  it  was  realized  that 
documentation  could  be  reduced  by  accounting  for  each  pallet 
rather  than  each  item.  iNo  cargo  was  removed  from  the  origi¬ 
nal  pallet  enroute.  The  pallets  were  disassembled  at  the 
MIS  destination  station  for  final  delivery  to  the  consignee, 
but  remained  intact  thr''Ugh  all  other  processing. 

Vfe  learned  a  lot  from  this  test,  in  fact,  we  liked  the 
results  enough  to  continue  on  with  the  principle  and  are 
doing  it  now  and  will  continue  to  improve  upon  it  in  the 
future. 

Here  are  some  of  the  results:  We  found  that  the  aver¬ 
age  number  of  individual  pieces  consolidated  on  a  pallet 
ranged  from  20  to  30. 

Palletizing  extends  the  time  required  for  processing 
to  a  certain  extent.  However,  this  additional  time  does  not 
impose  a  hardship.  Processing  is  usually  free  of  pressure 
created  by  a  requirement  to  meet  specific  time  deadlines  such 
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as  '.re  encountered  in  leading  aircraft, 
ing  tends  to  spread  ttie  workload  more  evenly,  smoothing  out 
the  peaks  and  valleys  of  this  phase  of  the  operations.  From 
the  processing  area  onward  time  and  manpower  are  saved. 


Although  docimiontation  was  not  reduced  during  the  test, 
the  findings  revealed  that  manifesting  by  pallet  .  id,  rather 
than  each  individual  shipment  is  completely  practical  with¬ 
out  sacrificing  control  of  traffic. 


Of  prime  interest  were  the  findings  on  the  time  it  took 
to  load  and  unload  aircraft.  This  has  always  been  a  major 
bottle  neck  in  ovr  handling  system.  It  was  found  here  that 
the  degree  of  time-saving  in  loading  and  unloading  is  direct¬ 
ly  related  to  the  amount  of  the  cargo  that  was  on  pallets. 

If  one-third  of  the  full  load  was  on  pallets,  the  loading 
time  could  be  reductjd  by  2S%»  If  95^  of  the  load  was  on  pal¬ 
lets,  then  the  time  could  be  reduced  by  50^.  This  saving  is 
further  complemented  as  one-third  less  personnel  were  required 
to  perform  the  operation.  A  specific  example  of  time  saved 
in  loading  follows :  V^ith  a  loading  crew  of  one  fork  lift 
op)erator  and  four  men  inside  the  aircraft,  16,600  pounds  of 
palletized  cargo,  and  3fhOO  pounds  of  bulk  mail,  were  loaded 
on  an  aircraft  in  just  27  minutes,  as  compared  to  the  average 
of  1  and  1/2  hours.  It  took  only  eight  minutes  to  get  the 
palletized  cargo  in  place  and  ready  for  tie-dovm. 

The  operation  pointed  out  that  thei’e  is  a  necessity  to 
exercise  close  study  of  cargo  schedules  with  the  view  to 
developing  entire  loads  of  palletized  freight  wherever  pos¬ 
sible  and  consigning  large,  bulky  cargo  to  the  larger  type 
aircraft. 


The  weight  loading  achieved  on  pallet  varied  throughout 
the  test  with  different  stations.  This  ranged  from  1,000  to 
1,960  pounds  per  pallet.  Aircraft  load  density  achievement 
was  better  than  expected  and  completely  eliminated  the  antic¬ 
ipated  stacking  losses.  One  sqiiadron  attained  I8.U  pounds 
per  cubic  foot,  another  15,  and  a  third  approximately  13 *5 • 

It  was  found  that  50^  of  all  MATS  cargo  by  weight,  and  95<'’ 
of  the  number  of  pieces  were  physically  adaptable  to  pallet 
shipment. 

Tie-down  of  cargo  was  facilitated  by  palletization. 
Building  up  cargo  loads  into  large  individual  units  elimi¬ 
nates  the  requirement  for  time-consuming,  interlacing  of 
tie-down  devices  to  provide  restraint  for  small  individual 
items  of  cargo.  Palletization  points  up  the  need  for  develop¬ 
ment  of  a  standard  net  tie-down  system  since,  with  an  all 
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palletized  load,  an  aircraft  can  actually  be  loaded  in  less 
time  than  is  presently  required  to  tie-down  the  cargo. 

It  was  determined  that  utilization  of  space  in  the  air¬ 
craft  was  actually  enhanced  by  the  use' of  pallets.  The  space 
splaced  by  the  pallet  itself  was  more  than  offset  by  the 
gains  achieved  throu^  deliberate  and  practiced  formation  of 
pallet  loads.  Through  careful  loading  of  the  pallets  with 
straight  sides  and  flat  tops,  exceptionally  close  position¬ 
ing  in  the  aircraft  is  ixjssible. 

In  siumnary,  let  me  reiterate  the  advantages  gained  by 
the  use  of  pallets: 

a.  Reduction  in  the  time  required  to  load  the  aircraft. 

b.  Reduction  in  manpoirer  required  for  loading  within  a 
given  time. 

c.  Better  utilization  of  space  through  deliberate  prac¬ 
ticed  load  construction. 

d.  Less  damage  to  cargo  through  reduced  number  of  han¬ 
dlings  . 

e.  Reduction  in  tare  weight. 

f.  Reduced  administrative  workload  through  reduction  in 
number  of  pieces  handled  indivi-’ually,  and  through  fewer  lost 
shipments. 

As  a  result  of  the  experience  gairisd  in  the  projects 
mentioned  above,  a  policy  directive  has  been  published  idiich 
reqxiires  A14C  to  establish  a  program  which  will  assure  the 
maximum  use  of  pallets  and  containers  by  all  consignors,  to 
include  unitization,  whenever  possible,  at  the  contractoi% 
facility.  The  objective  being  to  move  supplies  in  unit  loads 
from  source  to  user  when  possible. 
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You  have  just  heard  much  concerning  the  general  picture 
of  the  problems  vd.th  which  the  trucking  industry  is  f;-ced  — 
and  the  various  remedies  that  have  been  tried  to  solve  these 
matters. 

The  subject  matter  here  is  the  "Consolidation  of  Cargo 
for  Shipment."  The  idea  is  not  new  to  the  motor  carrier 
industry,  but  the  various  specific  ways  of  accomplishing 
such  consolidation  are  ever~changing  and  for  the  most  part 
an  improvement  over  existing  methods. 

»Vith  the  inauguration  of  transportation,  the  consolida¬ 
tion  of  cargo  was  seen  to  be  a  way  of  providing  a  safe,  eco¬ 
nomical  and  spe§dy  way  of  handling  many  types  of  products. 
This  was  especially  true  of  those  shippers  who  had  a  multi¬ 
tude  of  various  commodities  all  generally  small  in  character. 
Such  a  mixed  package  created  problems  of  description  and 
rating  —  thus  our  Rule  11  was  born.  This  Rule  provides 
that  differently  rated  articles  in  the  same  contains"  must 
bo  rated  at  the  highest  rated  and  highest  minimum  weight 
(ir.  the  event  of  TL)  article  in  the  package*  Through  the 
years  shippers,  packagers  and  finally  packaging  engineers 
have  been  trying  various  ideas  to  make  these  cargo  consoli¬ 
dations  more  practical. 

One  of  the  first  tried  and  true  methods  was  the  wooden 
box.  This  is  used, to  a  great  extent  today  by  certain  ship¬ 
pers.  Of  course,  the  fibre  box  has  replaced  the  wooden  box 
where  practical. 

Next  came  the  "Hamper."  This  is  a  device  with  a  wooden 
or  steel  bottom  and  top,  with  uprights  or  frames  of  steel 
(some  wood)  covered  by  heavj-  canvas  (or  an  occasional  reed 
covering).  This  device  has  more  or  less  fallen  by  the  way- 
side,  although  it  is  used  to  a  considerable  extent  by  some 
mail  order  houses  fox  distribution  shipment  of  certain  arti¬ 
cles  —  for  the  most  part,  clotlxing, 

Tnen  came  the  Pallets  —  in  a  multitude  of  forms.  There 
are  many  types  of  enclosed  pallets  capable  of  taking  a  number 
of  mixed  packages  totaling  in  weight  as  high  as  U,000  pounds* 
These  are  used  by  any  shipper  who  has  a  variety  of  small 
articles,  or  in  ma/y  cases  by  shippers  ^Aose  primary  product 
is  small  in  nature. 
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In  certain  fields  of  shipping  we  have  the  lift  van. 

IW-S  is  sometimes  referred  to  as  a  shipping  van.  With  re¬ 
spect  to  shipments  of  “Household  Goods,”  this  container  has 
been  the  cause  of  controversy  in  the  matter  of  interp»reting 
our  Classification.  The  basic  reason  vras  the  fact  that  many 
wooden  boxes  used  in  this  type  of  ser’d.ce  were  and  are  as 
large  as  shipping  vans  and  in  several  instances  even  larger* 

It  was  generally  conceded  that  the  essential  difference 
between  a  large  wooden  box  and  a  shipping  van  was  only  in 
construction,  the  latter  generally  being  fitted  with  a  door 
or  entrance.  After  considerable  investigation  a  rule  was 
finally  written  that  placed  shipping  vans  and  boxes  of  cer¬ 
tain  large  dimensions  in  the  same  category  insofar  as  House¬ 
hold  Goods  are  concerned. 

Lately  we  have  bean  coiifronted  with  an  innovation  of  a 
conv^ainer  known  to  the  Military  as  the  “Conex  Container." 

One  of  the  iraixjrtant  features  of  these  containers  is 
that,  we  understand,  they  are  of  weatherproof  construction  — 
in  other  words,  they  are  built  as  weatherproof  as  the  body  of 
a  carrier's  own  vehicle,  therefore  p)ermitting  the  carrier  to 
use  opjen  top  or  flat  bed  vehicles  for  transportation  and 
releasing  more  closed  equipment  for  other  freight. 

I  understand  that  3  or  ii  Conex  Containers  can  be  loaded 
on  today’s  predominant  sizes  of  vehicles.  While  I  believe 
it  is  the  practice  of  the  Military  to  load  and  unload  these 
heavily  loaded  containers  with  their  own  loading  equipment, 
the  saving  of  carriers’  waiting  time  is  very  obvious  when  one 
thinks  of  the  hundreds  of  packages  that  m>uld  otherwise  have 
to  be  individually  handled. 

This,  then,  leads  directly  to  a  matter  of  transportation, 
very  close  to  the  carrier’s  heart  (and  p>ocketbook)  —  the 
lack  of  necessity  for  handling.  I  believe  it  is  not  con¬ 
tested  that  damage  during  over-the-road  transit  is  neglibi- 
ble  —  the  real  and  prevailing  cause  of  damage  is  handling 
over  platforms.  Any  operation  or  form  of  packaging  that 
eliminates  even  one  process  of  handling  is  indeed  a  welcome 
one* 


Aside  fran  the  feature  of  reduced  handling,  because  of 
jssy  understanding  that  commodities  shippsed  in  these  containers 
will  also  be  packaged  as  required  for  domestic  shiiMent,  they 
should,  while  in  the  hands  of  the  motor  carriers,  transport 
extremely  well,  thus  further  reducing  the  carrier’s  liability 
damage  dia  to  shifting  or  other  untoward  incident. 
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‘.Ve  are  aware  of  the  current  affoi’ts  of  the  Military  to 
cut  their  transportation  costs,  largely  by  reducin;'  their 
tare  weights;  and  even  though  the  motor  carriers  are  paid  on 
the  basis  of  weight,  we  must  say  your  efforts  are  to  be  coM'- 
raended,  because  we  know  as  y/ell  as  you  that  a  great  deal  of 
I'^ilil^ry  material  is  overpackaged  in  an  almost  archaic  man¬ 
ner* 


Now  the  foregoing  has  been  favorable  toward  these  con¬ 
tainers.  Are  there  any  unfavorable  characteristics?  Je 
think  there  is  at  least  one.  It  pertains  not  to  the  suit¬ 
ability  or  serviceability  of  the  articles  as  containers,  but 
to  a  matter  of  freight  charges  on  the  empty  returned  contain¬ 
er.  Sojpe  of  you  may,  but  some  may  not,  be  aware  of  the  fact 
that  motor  carriei-s  are  very  density-conscious  —  density  to 
a  car'^ier  meaning  vreight  per  cubic  foot,  and  to  the  extent 
he  gets  paid  on  the  basis  of  weight,  a  matter  of  vital  im¬ 
portance  to  him.  I  have  figured  the  density  of  Conex  Con¬ 
tainers  to  be  about  li  pounds  per  cubic  foot.  Looked  at  from 
a  loading  standpoint,  a  truckload  of  ii  is  only  5,720  pounds. 
That's  not  much  weight  for  a  vehicle  to  haul  that  is  capable 
of  hauling  3C, OCiO  pounds  or  more  of  good  revenue  freight.  I 
don't  know  what  the  engineering  problems  would  be,  but  in 
this  day  of  scientific  and  mechanical  wonders,  it  wouldn't 
seem  to  be  an  insurmountable  problem  to  devise  them  so  they 
could  be  shipped  in  a  knocked  dovm  form.  Perhaps  you  ndli- 
tary  people  have  figured  that  even  paying  the  freight 
charges  on  these  containers  set  up  is  cheaper  than  the  cost 
of  your  present  tare  vfeight  of  wooden  containers  —  I  don't 
know,  but  just  wanted  to  leave  the  thought  with  you. 

The  only  other  comment  I  can  make  is  neither  favorable 
nor  unfavorable  —  it  is  just  that  their  use  is  posing  a 
problem  in  the  matter  of  charges  on  t.he  loaded  containers. 

For  years  both  motor  and  rail  carriers  have  onserved  the 
practics  of  assessing  on  packages  containing  mixed  freight 
the  rating  applicable  tc  the  article  in  the  container  that 
bears  the  highest  rating.  NW  the  Rule  that  publishes  such 
basis  of  chargir.fg  w'asn't  drav/n  in  the  light  of  such  mixed 
packages  or  containers  as  these  —  it  was  dravm  to  cover 
such  mixed  packages  as  v/ould  be  miade  by  a  mail  order  or  a 
drug  house.  Ho'.TOver,  it  is  the  only  Rule  existing  in  the 
Classifications which  piovides  a  basis  for  charging  on  a 
mixed  package.  Because  of  the  favorable  characteristics 
that  these  containers  present  frcmi  a  transportation  stand¬ 
point,  there  is  now  before  the  National  Classification  Board 
of  the  trucking  industry  a  proposal,  filed  by  the  Rate  Nego¬ 
tiation  Branch  of  the  Office  of  the  Chief  of  Transportation, 
to  provide  a  different  basis  of  arriving  at  charges  on  the 
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commodities  shipped  as  well  as  charges  on  the  container  it¬ 
self*  The  difficulty  presented  by  the  proposal  is  not  so 
much  what  is  proposed  by  the  Military,  but  to  determine 
whether  such  basis  should  bo  limited  tc  the  Military  and  not 
be  so  revised  —  as  the  Board  is  being  requested  to  do  —  as 
to  become  applicable  to  all  types  of  mixed  packages,  such  as 
boxes,  crates  and  palletized  shipments,  I  thought  this  might 
be  interesting  to  you  and  that  you  might  have  an  idea  of  why 
such  a  proposal  is  not  capable  of  being  decided  overnight, 
but  oust  be  thoroughly  considered  with  a  far-eeeing  eye 
toward  future  complications  and  future  effects. 
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Dux'ing  V/ordd  '.Var  IT  the  Navy  found  it  economical  to 
unitize  cargo  as  far  back  to  the  source  of  material  supply 
as  practical.  The  lack  of  coverco  storage  space  and  limited 
manpo\ver  in  those  Pacific  Ocean  areas  occupied  by  Navy  forces 
served  to  point  up  that  the  then  conventional  method  employed 
for  sJiiptnents  of  large  volumes  of  like  material  -.vas  entirely 
out  of  focus  iTith  tlie  optimum  capability  at  the  ports  of  dis¬ 
charge.  The  warehouse  pallet  together  with  steel  strap  and 
protective  corner  plates  ivere  effectively  utilized  to  unitize 
small  packaged  items  of  foodstuffs  and  housekeeping  supplies# 
Large  supplies  of  such  commodities  were  unitized  directly  at 
the  end  of  the  packing  line  and  moved  to  tidev/ater  in  uni¬ 
tized  form.  Naturally  less  labor  was  required  in  unloading 
at  tidevrater  and  greater  utilization  of  transit  shed  capacity 
was  realized  because  the  imit  load  permitted  mechanical  hdgh 
piling. 

Because  of  the  large  volume  of  war  impedimenta,  which 
is  not  susceptible  to  unitized  palletization,  shipments  of 
unitized  pallet  loads  did  not  contribute  to  any  great  excess 
in  loss  of  shipping  space  in  any  one  vessel.  Tne  tween  deck 
spaces  and  the  squares  of  the  lower  ship’s  hold  were  reserved 
for  palletized  uinit  loads.  It  should  be  realized  that  all 
U.  S*.  flag  shipping  was  then  under  government  control  and  the 
revenue  earning  of  the  vessel  was  not  a  very  important  factor. 
Hovrever,  with  the  ships  returned  to  the  commercial  operators 
it  is  now  essential  that  tlie  ocean  tariff  now'  be  considered 
in  the  cost  for  affreighting  like  ccsnmodities  in  unitized 
i.oads  versus  the  conventional  manner.  The  standard  Havj  ware¬ 
house  pallet  measures  8  cubic  feet.  The  increase  ocean 
freight  charges  to  ship  materials  in  palletized  unit  loads 
represents  1/5  to  3/10' s  of  the  applicable  ocean  tariff  rate. 
For  example,  if  the  tariff  rate  for  packaged  cereals  is 
325.00  per  measurement  ton  and  >Te  elect  to  ship  the  packaged 
cereal  in  palletized  unit  loads,  the  cost  of  the  ocean  trans¬ 
portation  for  one  measurement  ton  would  then  increase  to 
330.00  or  332.50,  depending  on  vxhether  a  warehouse  or  steve¬ 
dore  pallet  was  utilized. 

V/ith  the  above  in  mind,  tlie  Navy  explored  the  possibility 
of  continuing  the  unitization  of  ocean  freight  without  the 
use  of  pallets.  Dii.ring  19U3  an  unusual  loss  ratio,  due  to 
excessive  pilferage,  developed  over  one  particular  route • 
Approximately  75  cargo  containers  were  constructed  at  NSD, 
Seattle  and  utilized  on  a  recurring  basis  between  Seattle 
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and  Alaska,  The  use  of  the  containers  served  tc  reduce  the 
pilferage.  These  containers  are  stil]  in  use,  '.Vith  that 
background  the  davy  in  19ii3  decided  to  develop  a  steel  cargo 
container  on  the  general  design  of  the  commercial  cargo  con¬ 
tainer  then  employed  b;/  a  fev/  of  the  steamship  lines.  By 
19ii9  the  davy  actually  had  steel  cargo  containers  in  use  and 
since  then  has  increased  holding  to  approximately  ii,800  units, 
PracticalDy  all  of  the  original  containers  are  stil]  in  use. 
The  steel  cargo  container  presents  ma^y  problems  as  well  as 
advantages.  The  size  of  the  container  is  important  since 
there  are  stowage  areas  in  vessel  compartments  which  prohibit 
the  stovi'age  of  unit  loads  in  excess  of  6  feet  in  height. 

Presently  this  problem  is  net  too  accute  inasmuch  as 
there  is  ample  acceptable  space  in  the  average  cargo  vessel. 
However,  when  thinking  of  containerization  in  terms  of  ship¬ 
load  lots  some  thought  must  be  given  to  limiting  the  height 
of  the  container.  Based  on  our  experience  tc  date,  it  is  the 
belief  that  the  container  height  should  not  exceed  6  feet. 

The  Navy  is  now  using  cargo  containers  having  a  carrying  ca¬ 
pacity  of  150  cubic  feet,  195  cubic  feet,  275  cubic  feet  and 
295  cubic  feetc  The  latter  size  is  the  same  container  design 
used  by  the  Department  of  the  Army,  TJie  other  three  sizes 
are  based  on  Navy'  specifications  developed  by  the  U,  S,  Nn'-jl 
Supply  Research  and  Development  Facility  at  Bayonne,  ''fev, 
Jebsey, 

A  variety  of  sizes  permits  our  packing  activities  great¬ 
er  flexibility  in  selecting  commodities  for  shipment  in  con¬ 
tainers,  For  example,  the  larger  container  sizes  are  not 
suitable  for  shipments  of  liquors,  ’.Then  the  larger  contain¬ 
ers  are  loaded  to  capacity  with  dense  material  the  gross 
weight  is  frequently  beyond  the  capacity  of  conventional  ter¬ 
minal  and  shipload  handling  equiprent.  Although  it  is  com¬ 
monly  accepted  that  conventional  ship’s  gear  is  capable  of 
lifting  5  weight  to.ns,  we  experience  some  difficulty  in  using 
containers  over  one  of  the  more  prominent  trade  routes  because 
the  particular  commercial  vessels  allocated  for  lifting  our 
cargo  are  incapable  of  hoisting  cargo  units  in  excess  of  3 
weight  ton  with  the  conventicn^l  ship’s  booms.  Accordingly, 
it  is  necessary  for  the  smaller  ,  '  /.e  containers  to  be  used 
for  cargo  of  average  density  sche  .v-led  for  movement  over  this 
particular  trade  route  or  else  rely  on  the  ship's  heavy  lift 
gear,  V/ben  it  is  necessary  to  rely  on  the  ship’s  heavy  lift 
equipment  to  load  and  disciharge  cargo  containers,  the  added 
time  and  cost  of  labor  offsets  ths  economic  advantages  inher¬ 
ent  in  the  use  of  containers. 
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There  arc  niany  obvious  savings  accruable  through  the  use 
of  reuseable  eontainers  for  ocean  shif-tnents.  However,  the 
savings  in  packing,  expeditious  handling  and  checking  must  be 
measured  against  the  cost  of  ocean  freight  for  the  return  of 
empty  containers  to  the  port  of  origin.  It  is  not  possible 
at  this  time  to  '-.ssure  that  aveiy  cargo  container  shipped 
overseas  vd.ll  be  usefully  employed  for  a  j*eturn  pay  load. 

The  Navy’s  requirements  for  return  cargo  is  practically  nil. 
Vi'here  possible  we  endeavor  to  concentrate  container  utiliza~ 
tion  between  ports  having  two-way  traffic  in  cargo.  This  is 
not  too  effective  since  the  volume  of  exports  exceeds  imports 
by  over  10  to  1.  Retrograde  cargo  seldom  has  the  character¬ 
istics  which  are  compatible  for  containerization.  Outside  of 
Fleet  Post  Office  mail  and  small  lots  of  baggage  our  overseas 
activities  generate  no  suitable  cargo  for  return  to  this  coun¬ 
try.  Accordingly,  we  are  hesitant  to  expand  our  holdings  un¬ 
til  such  time  as  arrangements  are  made  ^Tith  commercial  coni'er- 
ence  carriers  for  reduced  rates  on  containers  returned  empty. 
At  the  present  time  it  costs  as  much  to  ship  an  enpty  contain¬ 
er  via  a  commercial  vessel  as  it  does  a  loaded  one.  Conse'^ 
quently  we  attempt  to  return  our  containers  to  the  port  of 
origin  in  a  government  controlled  vessel.  Y/hile  there  is  no 
real  outlay  of  government  funds  for  the  return  of  the  con¬ 
tainer  via  a  go\'ernment  controlled  vessel  the  procedure  some- 
tirass  contributes  to  delay.  Frequently,  more  expeditious 
commercial  service  may  be  available}  however,  due  to  the  costs 
the  vessel  is  not  employed.  Actua?.ly  we  try  to  keep  our  con¬ 
tainers  in  a  traffic  pattern  where  government  controlled  ves¬ 
sels  are  normally  employed.  ’.’.1160  this  pattern  is  maintained 
we  believe  the  container  contributes  savings  in  the  overall 
cost  of  distribution  of  certain  fragile  and  pilferable  sup¬ 
plies  to  the  overseas  bases,  'de  are  not  prepared  to  stipulate 
the  gross  percentage  of  savings  per  ton  for  arxy  given  commod¬ 
ity  as  it  is  difficvilt  to  calculate  the  actual  cost  for  many 
operations  in  which  improvement  is  noted.  For  example,  we 
have  made  several  test  shipments  where  $75  in  packing  mate¬ 
rials  was  saved  when  containers  vrere  used  to  effect  shipments 
of  clothing.  The  reduction  in  packaging  reqiiirements  alone 
is  a  big  saving.  Expeditious  handling,  checking,  increased 
stevedore  production  and  elimination  of  loss  and  damage  also 
contribute  to  the  overall  savings,  "e  do  feel,  however,  that 
the  shorter  the  trade  route  the  greater  the  opportunity  to 
generate  repetitive  savings.  Accordingly  we  endeavor  to  con¬ 
fine  container  holdings  at  East  Coast  activities  for  shipment 
to  the  Caribbean  area  and  containers  at  A'est  Coast  activities 
for  shipment  to  Hawaiian  ports.  .Ye  find  it  necessary  to  occa¬ 
sionally  ship  containers  to  Europe  and  the  Far  East;  however, 
the  prolonged  turnaround  time  detracts  from  our  capability  to 
accrue  the  maximum  savings  attainable  per  container. 
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Our  experience  indicates  that  a  family  of  c-ontaiier  sizes 
rather  than  just  one  size  mil  better  serve  the  Navy's  re¬ 
quirements.  It  is  further  intended  to  pursue  continued  re¬ 
search  in  design  improvements.  'He  are  especially  concerned 
vjith  an  Improved  locking  device.  '.Ye  have  noted  that  the  doors 
provide  the  greatest  problem  in  maintenance. 

We  feel  that  the  principle  of  containerization  is  sound; 
ho-ivever,  we  realize  that  much  must  still  be  done  in  the  way 
of  realigning  ocean  tariffs  and  conversion  of  vessel  corapart- 
araentation  before  large  scale  utilization  of  reuseable  con¬ 
tainers  becomes  profitable  over  all  trade  routes. 
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Aircraft  Indvistry  Packaging 


Mr.  E.  P.  Troeger 

Materials  and  Processes  Engineer,  Douglas  Aircraft  Company 


I*d  like  to  welcome  you  now  to  the  Aircraft  Panel  of  the 
Joint  Military-Industry  Packaging  and  Materials  Handling  Sym¬ 
posium#  Our  first  topic  today  is  a  subject  concerned  with 
recent  developments  in  aeronautical  packaging.  We  actually 
feel  today  we  have  reached  a  new  era  in  aircraft  packaging* 

We  have  more  and  more  new  and  delicate  type  mechanisms.  We 
have  new,  bulky,  lightweight  items  that  are  giving  us  prob¬ 
lems*  Many  of  us,  for  the  first  time,  are  in  mass  production 
of  guided  missiles  and  related  type  mechanisms.  In  this  era 
I  think  it  is  going  to  require  a  new  type  of  approach.  Engi¬ 
neering  the  packaging  is  going  to  be  the  big  new  approach 
with  us*  We  will  have  a  talk  on  that  today  by  Mr.  Hatae,  who 
will  be  with  us  shortly. 

Actually  we  have  reached  a  point  of  delicate  balance  in 
many  of  our  problems.  Which  way  we  should  go  is  reaDJy  a 
problem  and  I  think  our  discussion  today  may  be  helpful  in 
that  regard.  For  instance,  our  prime  objective  is  the  de¬ 
fense  of  our  country.  In  case  of  conflict  we  are  going  to 
have  to  have  our  articles  there  in  good  shape  -sdien  we  need 
them*  On  the  other  band,  we  lieed  mobility  and  cargo  space, 
so  we  have  to  cut  down  on  tare  weight  and  expensive  and  bulky 
packaging. 

Another  point  of  balance  that  may  go  either  way  is  the 
question  of  subcontractor  packaging  and  shipping  direct  or 
shipping  through  the  prime  contractor.  Also,  whether  the 
prime  contractor  should  store,  package  and  ship  direct  to  the 
using  activity.  As  you  can  realize,  quite  a  few  advantages 
could  be  achieved  by  the  prime  contractors*  stocking  parts 
for  the  military  and  shipping  them  as  required.  Some  of  these 
things  will  be  discussed  at  this  meeting. 

In  the  corrosion  field  we  have  many  new  problems  with 
the  recent  enphasis  placed  on  stress  corrosion  and  fatigue 
in  aircraft  design.  Surface  finishes  are  critical  items  in 
fatigue*  This  is  being  brought  to  our  attention  by  metallur¬ 
gists.  Actually,  we* re  designing  parts  with  particular  fin¬ 
ishes  to  prevent  fatigue  and  stress  corrosion.  We* re  even 
relieving  residual  compressive  stresses  on  the  surface  of 
parts  to  get  better  fatigue  results.  Thus  the  condition  of 
the  parts*  surface  after  shipping  and  its  corrosion  protection 
have  become  extremely  impoztant. 
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The  use  of  electronic  instrumentation  for  mass  storage 
of  dehumidified  ccfnt;ainsrs  such  as  we  Ijaw  in  the  missile 
field,  where  thousands  are  stored  and  perhaps  a  mass  way  of 
measuring  humidity  in  the  stored  containers  is  necessary  — 
another  problem. 

Today  we  plan  to  discuss  these  new  concepts.  I  hope 
most  of  these  things  come  up  that  I  have  mentioned.  I  know 
there  are  a  number  of  others  that  will. 
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Mr.  Earl  Giistin 
Bendix  Aviation  Corporation 


I  have  !riiat  I  feel  are  several  interesting  topics  per¬ 
taining  to  adaptations  of  material  which  I*d  like  to  discviss, 

I  will  refer  to  the  usage  of  these  materials  which  we 
are  using  in  our  own  facilities. 

The  first  item  of  which  I  will  mention  is  a  new  pressure 
sensitive  paper  tape.  The  background  for  originating  and  de¬ 
veloping  this  tape  is  a  far  cry  from  the  packaging  field. 

Its  background  is  this:  One  of  the  automobile  manufacturers 
was  experiencing  diff icul  ':7  with  moisture  getting  in  the  car 
and  discoloring  or  staining  the  upholstery.  Upon  determining 
the  source  of  moisture,  the  error  was  solved  by  the  applica¬ 
tion  of  an  especially  treated  pressure  sensitive  paper  tape 
which,  after  application,  excluded  all  moisture. 

We  are  using  this  tape  in  lieu  of  pressure  sensitive 
cloth  tape  iriien  sealing  slipcover  metal  containers  for  small 
parts.  This  tape  and  the  former  cloth  tape  have  been  tested 
by  an  independent  laboratory  and  the  paper  tape  -was  proven 
to  be  more  satisfactory  than  t)'e  clc  .a  tape. 

Incidentally,  the  use  of  the  new  tape  insults  in  a  sav¬ 
ings  of  30  percent,  as  far  as  material  costs  are  concerned. 

It  irais  broxight  to  our  attention  roughly  ten  months  ago 
>dien  over-wrapping  certain  assemblies  in  idiich  grease  was  not 
a  factor  that  neutral  paper  might  be  iised  in  lieu  of  Grade  A 
paper.  To  be  frank,  we  had  quite  a  tine  finding  out  idio  manu¬ 
factured  it,  but  we  did  find  one  party  idio  would  supply  us 
with  neutral  paper.  Our  consumption  of  l|0-pound  weight  neu¬ 
tral  paper  now  exceeds  a  hxindred  rolls  per  month.  Incident¬ 
ally,  we  reduced  o\ir  cost  of  Grade  A  paper,  which  was  foiaerly 
used  on  these  2LSseinbli8s,  by  71  percent  or  well  in  excess  of 
a  thoxisand  dollars  per  month. 

Example  three  is  a  result  of  cooperation  between  the  ser¬ 
vices  and  the  contractor.  We  have  for  some  length  of  time 
packed  one  of  our  assemblies  in  an  AN-8025  can.  Due  to  the 
type  of  dunnage  being  used  it  was  necessary  to  purchase  this 
container  exlsi^ed  in  lieight  one  and  a  half  inches.  To  effect 
standardization  of  the  container  it  was  suggested  by  the  Navy, 
the  customer,  that  we  review  the  pack  with  the  ultimate  end 
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being  a  container  standard  in  height.  After  some  experimen¬ 
tation  developed  a  uumia^e  j.aKjrxcaoeQ  ox  another  type  ox*  Hesea 

material,  ¥hi,ch  enabled  us  to  use  a  standard  drum.  The  pack 
was  substantially  improved  and  packaging  cost  reduced,  the 
drum  by  11  percent,  the  dunnage  by  28  percent, 

reason  for  citing  this  example  is  that  each  of  us 
should  review  our  packaging  to  determine  idien  using  reusable 
containers,  we  extend  every  effort  to  develop  and  use  a 
standard  size  container. 

As  of  last  May  l5th.  Rule  i|l  of  the  Uniform  Freight 
Classification  persditted  the  use  of  reinforced  tape.  Short¬ 
ly  afterwards  we  incorporated  the  use  of  this  tape  in  our 
shipping  departments  and  we  have  bean  able  to  increase  pro¬ 
duction  through  its  use  on  our  final  lines  by  25  percent. 

In  addition,  the  saving  in  steel  strapping  in  our  plant 
alone  was  measured  in  thousands  of  poxaada  per  month. 

This  idea  dates  back  to  195lj  at  the  Cleveland  show  of 
the  Society  of  Industrial  Packaging  and  Materials  Handling 
Engineers,  It  was  my  pleasure  in  returning  to  discuss  wooden 
boxes  with  one  of  the  senior  laembers  of  the  organization.  He 
had  over  a  period  of  years  developed  a  packaging  program 
vriaei'ein  he  had  eliminated  his  carpenter  shop.  This  amazed  me 
because  we  had  quite  a  carpenter  shop. 

After  talking  to  this  gentleman  about  how  he  had  been 
able  to  eliminate  his  carpenter  shop,  I  came  back  to  our 
plant  and  we  experimented  further  with  V-board  which,  inci¬ 
dentally,  we  were  already  using  and  we  also  experimented  with 
our  first  wirebounds  for  shipping  aircraft  materials, 

I  could  go  into  detail  as  to  our  e3q)erience  in  savings 
but  I  will  condense  the  data  by  citing  the  following  figures. 

We  have  been  able  to  reduce  our  carpenter  shop,  which  was 
sizeable,  by  62  percent j  idiile  our  box  requirements  have  in¬ 
creased  1*0  percent.  Our  consumption  of  wirebounds  today  is 
not  less  than  two  cars  per  month. 

In  closing,  I  wo'old  like  to  make  the  suggestion  that 
each  of  us  survey  our  packaging  operations  and  analyse  our 
packaging  costs.  As  the  factor  of  direct  labor  will  remain 
for  the  main  part  constant,  it  behooves  econoray-conscious 
organizations  to  demand  the  most  of  the  materials  being 
used  and  to  review  each  avenue  to  determine  whether  other 
possibly  lower-priced  materials  or  substitution  of  materials  will 
not  accomplish  the  same  end  results  and  effect  economies  over 
our  former  packaging. 
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search  liogineer.  Missile  Deyelopoient  Division,  North  Aaerican  Aviation,  Inc. 


In  my  paper  presented  yesterday  on  the  "Dynamic  Cushion 
Tester  —  Its  Application  to  Package  Designs,"  the  optiiTnim 
cushion  factors  were  described  as  properties  of  package  cush¬ 
ioning  material.  This  morning  I  shall  present  an  example  of 
a  package  design  utilizing  the  cushion  factors  and  the  method 
for  the.  development  of  the  design  from  the  actual  part  to  the 
final  exterior  container. 


The  two  algebraic  azpressions  using  the  optimum  cushion 
factors  to  select  the  proper  cushion  dimensions  ares 


A»  RgP^Q 


where:  and  “ 


optimum  dynamic  cusliion  factors 


T“thickness  of  cushion  material  required 

h“drop  height 

G«f ragility  of  item 

A"bearing  area  of  cushion  material  required 

W*total  suspended  weight  on  cushions 

The  cushion  factors  can  be  determined  by  use  of  the 
dynamic  cushion  tester.  The  drop  height  is  specified  in  mili¬ 
tary  specifications  for  rough  handling  tests.  The  fragility 
factor  can  be  determined  by  subjecting  the  items  to  shock 
tests,  consultation  with  design  engjjieers,  or  through  experi¬ 
ence  gained  from  similar  items.  The  total  susperided  weight 
includes  the  item  weight  plus  any  interior  packaging  mate¬ 
rials  utilized.  A  sample  design  work  sheet  used  at  North 
American  Aviation,  Inc*  is  illustrated  in  figures  IQL,  102  and  103. 

An  actual  package  design  will  next  be  illustrated* 


Part  Name:  Amplifier  Assy. 
Net  Weight:  9.0  lb. 
Fragility:  30g 
Method:  HB 

Drop  height :30  inches* 


Part  dimensions: 

9"  X  8"  X  6" 
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Tbs  interior  package  consists  of  a  corrugated  cell,  desiccant, 
container,  barrier  and  container.  The  total  siispended  weight 
is  11*8  lbs.  a.uu.  the  outside  dimension  of  the  interior  package 
is  10»  X  9"  X  9-1/2". 

The  available  bearing  area  for  the  interior  package  is 

then: 


Top  &  bottom  -  10  X  9  “  90  in^ 

Sides  -  10  X  9-1/2  -  95 
Ends  “  9  X  9-1/2  “  85.5 

The  optlamra  cushion  factors  for  the  material  presently 
used  are? 


-  3.5  -  C.18  to  0.22 

Thus,  from  equations  (1)  and  (2),  we  obtain: 

t  *  ^*.^^..^9.  *  3.5  inches  A  *  0.18  x  11.8  x  30  “  63.7  in^ 

«  0.22  X  11.8  X  30  -  77.9 

A  Standard  comer  pad  with  the  requirea  cushion  dimen¬ 
sions  was  used  for  tho  cushion  design  as  illxistrated  in 
figure  loll. 

This  exan^le  illustrates  one  method  in  the  development 
of  a  package  design  utilizing  the  properties  of  the  materials, 
thus  insuring  adequate  protection  of  the  item  from  the  haz¬ 
ards  of  shipping  and  handling# 
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Figure  101 
PACKAGING  WO'^K  SHEET 


ITEM  NO. _ 

DRX.  NO.  DX. 

PART  NO. 

DESIGNER 

PART  NAME___ 

APPROVED 

PART  SIZE _ 

DRAFTSMAN 

NET  WT. 

CHECKER 

COITTRACT _ 

MODEL 

CHARGE 

CONTAINER 

DISTRIBUTION 

I.D. 
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Figure  102 

Cusluon  Design  Work  ireet 


/letnoa 


rart,  waiue 


Uesirmsr 


Net  Wt* _ 

Fragility- 


Drop  Height 


Interior  Dimnage; 


Sub. Tot* 


Interior  Contadjier: 


I.D* 


Sheet  Size 


0*D, 


Sub. Tot, 


Bander:  I.D, 


Area 


OJ)* 


Sub, Tot, 


Desiccant; 


(  )  +  10  ( 


Intermediate  Container: 


I.D, 


Sheet  Size 


Sub, Tot. 


Total  Supported  Wt, 
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Figiire  103 

Cushion  Design  Work  Sheet  -  Cont. 
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Paper-Overlaid  Veneer 

Mr,  Edward  Clarke 
Forsst  PrcduC  i>£>  AjaDoraxiory 


The  Laboratory  has  been  extremely  interested  in  the 
application  of  paper-overlaid  veneers  in  packaging.  We  have 
made  several  tests  and  studies  to  determine  its  suitability 
for  various  uses,  such  as  for  the  fruit  and  vegetable  con¬ 
tainer  industry,  expendable  pallets,  etc,,  but  the  bulk  of 
our  work  has  been  in  cooperation  with  the  Air  Force,  It  has 
been  aimed  at  determining  the  suitabil5.tj^  of  paper-overlaid 
veneer  as  a  panel  material  in  fully  cleated  panel  boxes. 

We  were  looking  at  it  as  an  alternate  for  container- 
grade  plywood.  Our  work  has  been  divided  into  two  phases 
due  to  the  broad  scope  of  the  problem.  The  first  phase  was 
to  determine  its  suitability  for  use  in  the  domestic  contain¬ 
ers  and  the  second  phase  was  to  determine  its  suitability 
for  overseas  use,  since  it  did  prove  qui'ce  suitable  in  the 
domestic  study. 

The  work  not  only  involved  determination  of  suitability, 
but  if  foimd  siiitable,  we  were  to  formulate  suggested  speci¬ 
fication  requirements.  That,  incidentally,  proved  to  be 
quite  a  task  due  to  the  great  dissimilarity  between  commer¬ 
cially  available  materials.  We  found  many  dissimilar  char¬ 
acteristics  in  this  product.  For  example,  some  manufacturers 
employ  the  use  of  cylinder  kraft  papers.  Others  employ  Foxu*- 
driner  Kraft,  Some  manufacturers  use  overlays  which  caliper 
16  mils;  othir  mai'.ufacturers  use  paper  of  30  mils.  Some  use 
dry  veneer.  Some  .iaa-:nate  the  paper  to  green  veneer  and  tnen 
dry  the  completed  assembly.  Some  of  them  give  the  veneer  a 
distending  treatment  for  dimensional  stability;  others  do 
not.  Some  use  white  fir  or  basswood,  which  are  low  density 
species;  while  others  use  high  density  species  such  as  maple 
ana  birch.  The  adhesives  also  vary.  Some  manufacturers  use 
a  hot  press  type  urea-formaldehyde  resin;  others  use  protein 
adhesives .  You  can  see  that  if  we  were  to  w  rite  a  procure¬ 
ment  specification  based  on  material  requirements,  it  would 
take  quite  a  thick  docximent  to  satisfy  all  the  manufacturers. 
Our  approach  was  to  prepare  a  specification  based  on  per¬ 
formance  requirements. 

The  first  study;  that  concerning  domestic  suitability, 
involved  the  testing  of  nearly  200  containers  and,  in  addi¬ 
tion,  we  obtained  some  basic  data  on  this  type  of  material, 
such  as  its  pxincture  resistance,  water  resistance,  and  static 
bending  values.  This  type  of  information  required  testing 
over  1,600  specimens  of  the  raateidal. 
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Now,  in  most  of  those  material  properties,  which  we  were 
measuring  and  comparing  with  container  grade  p3-ywood,  we  found 
that  the  paper-overlaid  veneers  were  comparable  to  the  ply¬ 
woods,  The  plywood  we  were  using  was  two-cycle  material,  as 
used  by  the  military  for  domestic  shipments.  The  paper- 
overlaid  veneers  reacted  somewhat  differently  than  plywood  in 
the  water-soaking  and  drying  tests.  We  obseinred  no  delamina¬ 
tion  at  the  glue  line  but  there  was  some  evidence  of  delamina¬ 
tion  in  the  paper  overlay  adjacent  to  the  glue  line. 

Boxes  were  subjected  to  the  revolving  drum  and  diagonal 
comer  compression  tests.  In  both  of  these  tests,  all  the 
paper-overlaid  veneers  —  and  I  might  add  there  were  10  or  12 
different  paper  veneer  combinations  involved  —  appeared 
comparable  to  the  3/20  container  grade  plywood.  Thus,  we  pm- 
pared  a  procxirement  specification  based  on  performance  re¬ 
quirements  of  the  material.  The  property  cf  the  panel  mate¬ 
rial  which  we  think  most  important  in  completed  panel  boxes 
is  stiffness.  The  test  data  revealed  no  correlation  between 
rough  handling  performance  of  the  container  and  the  physical 
properties  of  the  material  except  stiffness.  That  one  prop¬ 
erty  did  show  fairly  good  correlation  and  so  the  procurement 
specification  is  based  upon  the  material’s  stiffness  value 
obtained  from  static  bending  tests.  There  were  other  require¬ 
ments  such  as  water  resistance  and  ratio  of  paper  thickness 
to  veneer  thickness,  but  these  were  kept  to  a  minimum. 

About  six  months  ago  we  embarked  on  the  second  phase  of 
the  work.  This  was  aimed  at  determining  the  suitability  of 
paper-overlaid  veneers  for  overseas  use.  Since  we  had 
amassed  considerable  information  on  the  physical  properties 
of  the  various  materials,  we  did  not  duplicate  that  work  at 
this  time,  but  we  tested  another  two-hundred  containers. 
Furthermore,  we  not  only  used  container  grade  plywood  in  the 
containers,  but  also  used  V3S  solid  fiberboard,  both  cf  which 
are  acceptable  materials  by  the  military  for  overseas  con¬ 
tainers. 

We  were  somewhat  at  a  loss  to  choose  a  conditioning 
treatment  which  might  simulate  overseas  shipping  hazards. 

We  knew  that  plywood  has  to  withstand  10  cycles  of  li-hour 
water  submersion  followed  by  20  hours’  drying  and  that  the 
SGlj.d  fiberboard  must  pass  a  2U-hour  water  soak  test.  If 
paper-overlaid  veneers  are  going  to  find  their  way  into 
industry,  we  thought  they  should  also  exhibit  certain  water 
resistant  properties.  Therefore,  we  soaked  them  in  a  tank  of 
water  for  2k  hours  prior  to  testing. 
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None  of  the  paper-overlaid  veneers  gave  as  high  perform¬ 
ance  as  plywood..  To  me,  that  is  not  necessarily  an  indica¬ 
tion  that  they  are  not  suitable  because  there  are  many  that 
believe  cleated  plywood  containers  are  overdesigned.  We  also 
found  a  marked  difference  in  the  performance  of  the  coramer- 
ciaily  available  produces  in  that  some  containers  failed 
entirelv  as  a  resvilt  of  failure  of  the  panels,  while  other 
boxes  rmde  from  a  different  manufacturers*  product  f£Liled  as 
a  result  of  failure  of  the  cleats.  There  was  still  a  third 
group  of  materials  which  when  made  into  boxes  exhibited  a 
combined  failure  involving  both  cleat  and  panel.  This  is  an 
indication  that  the  container  is  of  more  balanced  design  than 
either  of  the  other  two  failure  categories, 

I  think  that  there  is  a  great  future  for  paper-ovei'laid 
veneer  materials  and  I  am  not  unduly  alarmed  that  they  did 
not  perform  as  well  as  plywood  after  soaking  in  water  for  2k 
hours,  sance  some  of  them  perfoimed  comparable  to  the  cleated 
solid  fiberboard  boxes  after  2it-ho\ir  soaking. 
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New  Developments  and  Requirements  for  Specifications 
to  be  Used  by  the  Aircraft  Industry 

Mr.  A.  F.  Calapristi 

Bureau  of  Aeronautics,  Department  of  the  Navy 


What  I  am  about  to  cover  is  general  but  I  believe 
thoro;igh.  Considering  the  time  available  I  will  touch 
briefly  on  each  subject  to  stimulate  questioning  and  also  to 
get  you  thinking,  so  that  you  may  assist  in  solving  our  prob¬ 
lems. 


To  the  military  all  materials  and  equipment  are  impor¬ 
tant,  so  I  will  try  not  to  miss  any,  I  will  start  with 
humidity  indicators  of  the  card  type. 

For  all  packages  requiring  humidity  indicators,  for  the 
last  two  years  it  has  been  permissible  for  all  Bureau  of 
Aeronautics  contracts  to  use  card  type  indicators  inter¬ 
changeably  with  silica  gel  type  indicators.  However,  the  use 
of  card  indicators  has  not  proven  to  be  satisfactory  in  all 
respects.  The  individual  color  shades,  which  have  signigied 
the  existent  ambient  relative  humidity  readings,  were  not 
uniform  among  all  manxifacturers.  Further  difficulties  have 
been  experienced  with  spreading  of  colors  fi*om  the  confined 
spots  to  the  surrounding  paper  cards  causing  varying  break¬ 
point  readings.  These  discrepancies  illustrated  the  need  for 
controlling  these  cards  more  closely,  so  therfore  we  initi¬ 
ated  a  laboratory  progi'am  to  provide  for  these  controls,  as  I 
will  enumerate: 

To  obtain  maximum  time  at  any  specific  temperature  in 
which  a  spot  should  change  from  blue  to  pink  for  a  particular 
relative  hximidity  and  vice  versa.; 

Storage  stability  of  cards  concerned,  considering  the 
necessity  of  a  dehydrated  pack  for  storage  and  shipment  of 
such  cards; 

A  procedure  for  checking  conformity  of  colors  between 
manufacturers ; 

A  way  of  checking  flov;  of  color  from  the  bordered  spot 
to  the  surrounding  paper  card. 

In  developing  these  color  standards  or  color  spots  we 
will  trj"  to  use  recognized  color  standards,  like  Munsel  or 
paint  chips  to  match,  instead  oi  naving  a  color  on  the  card 
which  will  fade  with  time. 


392 


1  of  7 


Mr*  A,  F*  Calapristi 
Panel  Session  A-5 


Wednesday  AM  Oct.  12,  1955 


At  the  present  time  work  has  reached  a  point  where  spec¬ 
ifications  are  being  prepared  together,  with  the  drawings  in¬ 
volved. 

Here  is  an  example  of  what  I  mean.  Here  are  two  indica¬ 
tors  (illustrating),  I  don’t  know  whether  you  can  see  them, 
but  you  bake  the  two  50  percent  readings  there,  or  the  two 
UO’s,  you  will  see  the  color  shades  are  different.  This  illus¬ 
trates  one  of  the  difficu3.bies  encountered. 

My  next  subject  will  be  standardized  test  procedures,  P'a 
informal  survey  was  made  of  the  test  procedures  used  by  the 
military  to  determine  the  qualities  of  packaging  materials  in 
finished  packs.  We  hoped  to  reduce  the  number  of  specifica¬ 
tions  which  detailed  test  methods  that  are  generally  the  same 
and  in  which  with  slight  modifications  might  be  one  test 
method. 

We  divided  the  first  phase  into  three  parts: 

(a)  To  survey  existing  test  procedures  by  TAPPI,  ASTM, 
Packaging  Institute  and  the  militaryj 

(b)  To  establish  a  cooperative  testing  program  between 
laboratories  to  resolve  differences  in  those  test  methods 
which  may  not  be  standard;  and 

(c)  To  establish  a  program  for  the  development  of  en¬ 
tirely  new  test  methods. 

The  first  phase  is  complete  and  this  document  is  in  the 
process  of  printing  at  the  present  time.  The  number  of  this 
document  is  Interim  Federal  Standard  00101  (Navy-Aer)  and  the 
title  is  Packaging  Materials,  Packages  and  Packs;  Methods  of 
Inspection  and  Testing, 

The  third  subject  I  have  here  is  "Sprayable  and  Strip- 
pable  Films,”  We  have  been  testing,  both  in  the  laboratory 
and  sei’vice  activities,  a  water  emulsion  sprayable  tyx)e  film, 
the  objective  being  to  obtain  a  satisfactory  film  for  the 
protection  of  airplanes  for  overseas  shipment  and  for  tempor¬ 
ary  or  indefinite  storage  outdoors.  This  film  provides  pro¬ 
tection  by  a  two-coat  system.  One  coat,  which  is  pigmented 
black,  is  applied  to  a  thickness  of  about  nine  rails  and  it  is 
overcoated  with  another  pigmented  coat  of  white  of  approxi¬ 
mately  three  mils. 
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In  I-Iarch  of  195U  we  ha.d  two  airplanes  coated  with  this 
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tect  it.  The  black  coating  has  virtual  inertness  to  lacquered 
surfaces,  while  the  white  coating  serves  to  decrease  the  in¬ 
ternal  temperatures  of  the  enclosed  airplane.  We  have  found 
that  when  comparing  the  internal  temperature  unprotected  air¬ 
plane  with  the  protected  airplane,  at  an  average  temperature 
of  98  degrees,  there  is  a  difference  of  11;°  F,  Inside  the 
unprotected  airplane  the  temperature  went  to  135°  F,  while 
insMe  the  protected  one  it  only  climbed  to 


Airplanes  were  coated  at  the  Naval  Air  Facility  in  Litch¬ 
field  Park,  Arizona,  in  March  1951+,  One  of  the  airplanes  had 
completed  a  service  tour  and  was  awaiting  overhaul.  The  sec¬ 
ond  had  been  overhauled  and  painted.  An  examination  of  the 
overhauled  and  painted  airpi^,ne  after  nine  months  outdoor 
storage  revealed  that  the  pic  'tic  film  was  removed  without 
difficulty;  lacquered  finishe-j'  were  in  good  condition;  cano¬ 
pies  in  flyable  condition;  fabric  surfaces  remained  unchanged; 
and  in  areas  sealed  by  the  film  dust  infiltration  had  been 
retarded,  if,  not  totally  excluded.  Visual  examination  of  the 
bearings  revealed  adequate  protection  afforded  by  tape  wrap¬ 
ping  and  the  oversprayed  film  covering.  The  rubber  bits  and 
pieces  oversprayed  by  the  film  remained  in  excellent  condi¬ 
tion. 


By  this  method  of  preserving  airplanes  we  expect  to  save 
substantial  amounts  of  money. 

Water-vapor  impervious  barriers  is  my  next  subject.  At 
the  present  time  there  is  in  circulation  throughout  the  mili¬ 
tary  departments,  as  well  as  industry,  a  proposed  specifica¬ 
tion  covering  highly  water- vapor  resistant  barrier  materials. 
The  number  is  proposed  MIL-B-131C,  This  revision  represents 
an  improved  means  for  evaluating  barrier  materials,  the  ob¬ 
jective  of  which  is  to  screen  out  the  better  materials  and 
thus  assure  superior  products  for  protection  of  military 
items.  This  revision  contains  a  reworking  of  the  accelerated 
aging  tests  by  varying  the  length  and  type  of  cycle  bearing 
upon  the  specific  requirement  being  evaluated,  such  as  lamin¬ 
ation  of  plies,  seam  strength  and  water-vapor  transmission 
rate.  It  also  contains  a  modified  impact  requirement  for  the 
Class  2  materials  in  the  specification,  simulating  actual 
conditions  more  closely,  and  also  to  test  the  oil  resistant 
properties  of  the  barrier  material  by  their  aniline  point  and 
viscosity  at  a  definite  temperature,  which  is  a  truer  indica¬ 
tion  of  the  ingredients  in  an  oil,  such  as  percentage  of  type 
of  aromatics  and  naphthenes  compared  to  base  stock. 
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This  isn’t  fxL).ly  coordinated.  We’re  still  awaiting  some 
consaent-s  and  as  soon  as  we  get  these  we  will  take  stops  to 
promulgate  the  speciXication. 

The  next  subject  I  have  is  water-vapor  resistant  flex¬ 
ible  envelopes.  We  have  also  placed  this  specification  in 
circulation  and  this  particular  spec  covers  envelopes  of  a 
complex  nature,  more  complex  than  those  that  would  be  pro¬ 
cured  under  MIL-C-6056a(ASG)  or  JAN-P-117.  The  number  of 
this  specification  is  MIL-E-6060A,  superseding  MIL-E-6O6O 
which  was  primarily  concerned  with  envelopes  for  the  packag¬ 
ing  of  airciraft  engines.  However,  in  this  revision  we  ex¬ 
tended  it  to  cover  envelopes  used  for  larger  equipment  •  such 
as  compressors,  pump  assemblies,  machine  tools  and  the  like. 

There  are  requirements  in  this  specification  to  cover 
windows  or  attachment  of  gaskets  to  the  envelope  and  also  for 
testing  double  seams  used  in  making  an  envelope  which  is 
greater  in  size  than  the  base  width  of  material. 

Another  point  of  interest  in  this  specification  is  the 
elimination  of  qualification  tests.  We  felt  that  by  con¬ 
trolling  the  acceptance  test  more  objectively  and  pinpoint¬ 
ing  the  inspection  tests,  we  could  eliminate  the  need  for 
qualification  testing. 

The  next  topic  I  have  is  preservation  and  packaging  of 
anti-friction  bearings,  associated  parts  and  subassemblies. 

In  order  to  keep  abreast  of  all  technological  advances 
and  clarify  those  parts  subject  to  interpretation,  we  have 
included  additional  options  in  Specification  MIL-P-197.  One 
of  the  new  containers  is  a  multiple  compartment  package  be 
constructed  of  an  oil-resistant,  transparent  plastic  of 
preper  thickness  to  protect  the  bearings  and  maintain  needed 
rigidity.  Each  compartment  is  to  be  sealed  individually  so 
as  to  be  leak-pi’oof  and  fozip  an  integral  unit  wld.ch  may  be 
detached  from  the  coK5K>site  group  without  affecting  the  pro¬ 
tective  integrity  of  the  remaining  bearings  in  ar^y  way.  Each 
compaidm^nt  must  be  constructed  so  that  the  contained  bearing 
will  be  fully  immersed  in  oil  under  all  storage  positions. 

We  are  also  including  in  the  specification  another  type 
of  container.  That  is  a  spirally  wound  fiberboard  laminated 
cyilndidcal  container  with  metal  ends.  The  specification  on 
these  containers  is  MIL-C-3955# 


li  of  7 


395 


Mr.  A.  F.  Calapristi 
Panel  Session  A-5 


Wednesday  AM  Oct.  12,  195^ 


When  planning  and  engineering  a  package  employing  this 
container,  the  designer  snoiLl.d  be  assured  that  the  bearings 
and  overwrap  will  be  securely  positioned' within  the  tube- 
If  additional  dunnage  is  reqxiired  to  prevent  movement  of  the 
bearings,  appropriate  thickness  of  the  intimate  wrapping 
materials  should  be  used. 

My  next  topic  is  Military  Specification  MIL-P-3l;20  for 
volatile  corrosion  inhibitors.  We  are  making  an  attempt  to 
put  this  sp€Jcirication  on  a  full  performance  basis.  The  pre 
ent  requirements  are  interpreted  to  require  a  two  gram  per 
square  foot  loading  of  VOI  chemical  on  the  carrier.  Since 
corrosion  protection  is  accomplished  tlirough  volatilization 
of  the  active  ingredients  of  the  chemical,  a  more  positive 
requirement  would  be  to  determine  the  vapor’s  ability  to  pro 
tect  a  metallic  article  in  a  corrosive  atmosphere, 

Foliowing  this  thought,  the  Naval  Air  Experimental  Sta¬ 
tion  in  Philadelphia  developed  a  test  which  vrould  not  only 
determine  the  ability  of  the  vapor  to  inhibit  corrosion  but 
also,  through  a  process  of  vapor  depletion,  anticipate  the 
approximate  effective  service  life  of  the  rcatetlal.  By  sub¬ 
stituting  these  test  requirements,  it  is  intended  to  elimin¬ 
ate  the  necessity  for  the  weight  of  loading  requirement. 

This  latest  procediire,  teirned  the  Vapor  Inhibitor  Ability 
Test,  has  been  forwarded  to  the  material  manufacturers  for 
their  approval  or  comment.  Upon  receipt  of  all  replies, 
f'orther  action  will  be  taken. 

We  have  made  a  recent  survey  of  major  llarine  Corps  and 
other  naval  activities,  to  find  out  the  use  status  of  VCI, 

This  survey  indicates  that  few  aeronautical  items  are 
processed  with  VCI  materials  but  where  they  have  been  used, 
the  results  compare  very  favorably  yrith  conventional  means. 
The  reluctance  to  use  VCI  materials  on  aeronautical  mate¬ 
rials  appears  to  stem  from  two  factors.  One  is  tiie  nature 
of  aircraft  equipment?  the  ether  is  the  fact  vhat  the  use  of 
VCI  in  accordance  with  military  requirements  appe-^rs  to  be 
just  as  expensive,  if  not  more  expensive  than  conventional 
means. 

All  of  our  elsctronic  and  electrica].  eq^iipnent  on  which 
oils,  contact  preservatives  or  VCI  vapors  would  be  harmful, 
and  those  requiring  a  vaporproof  barrier  are  being  packaged 
by  Method  2,  Our  non-metallic  ma.tsrials,  such  as  Ij.ve  rub¬ 
ber,  cork,  leather,  plastics,  oxygen  equipment  on  which  oils 
and  possibly  VCI  vapors  woxxld  likewise  be  harmful,  are  being 
preserved  by  Method  3,  la  or  Ic  as  required. 
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•On  the  other-  Land,  satisfactory  results  have  been  experi¬ 
enced  in  using  VCI  materials  for  protecting  spark  plugs  and 
50  cajlber  and  20  millimeter  guns,  VCI  crystals  have  proven 
to  be  of  advantage  in  preserving  the  portion  of  the  cylinder 
bore  above  the  piston  head  in  assembled  aircraft  engines.  We 
have  had  high  success  in  that. 

In  one  air  station,  VCI  papers  proved  of  advantage  in 
solving  a  shop  problem  by  preventing  brake  discs  from  rust¬ 
ing  while  awaiting  installation.  In  t>is  particular  case, 
these  brake  discs  corroded  while  awaiting  installation.  By 
covering  them  with  a  layer  of  VCI  we  solved  that  difficulty* 

The  Naval  Air  Experimental  Station,  Philadelphia,  is 
working  to  further  the  potential  uses  of  VCI,  They  are  in¬ 
vestigating  the  need  for  use  of  cleaners  and  neutrali.zers, 
and  auxiliary  oils  or  preservative  compounds  in  conjunci  ion 
with  VCI  and  also  the  effects  of  s\u*fare  finishes  on  accom¬ 
plishing  VCI  protection. 

The  next  topic  is  preparation  for  delivery  of  aeronauti¬ 
cal  parts  and  equipnent.  At  the  Aircraft  Industries  Asso¬ 
ciation  Western  Regional  District  meeting  in  June  of  this 
year  at  Seattle,  advance  copies  of  a  revi.sion  to  MIL-P-7936 
were  distributed  to  -the  staff  members  and  the  presiding 
chaiiman.  This  specification  included  an  appreciable  number 
of  recommendations  from  previously  submitted  AIA  comments* 
However,  in  the  process  of  converting  this  specification  to 
full  military  use  it  appeared  to  be  in  the  best  interests  of 
the  government  and  all  concerned  to  make  certain  modifica¬ 
tions. 

There  are  four  major  changes.  One  is  the  inclusion  of 
drop  tests  for  cylindrical  containers.  The  second  is  elimin¬ 
ation  of  the  high  frequency  vibration  range  which  is  ccnsid- 
ered  to  have  fulfilled  its  usefulness.  We  also  defined  the 
relationship  of  MIL-P-116  to  that  of  MII/-P-7S^36,  as  far  as 
rough  handling  tests  are  concerned.  We  don't  plan  to  use 
rough  handling  tests,  but  if  we  do  use  them  are  going  to  re¬ 
quire  those  of  IfIL-P-7936,  We  added  an  additional  test  ^diich 
will  only  be  applicable  to  containers  supplied  with  a  shock 
mount  suspension  system.  We’re  going  to  require  a  2ii-inch 
flat  drop  on  these  containers.  By  this  cethod  we  will  be 
taxing  the  suspension  system  to  the  utmost. 

My  last  topic  is  pressure  sensitive  adhesive  tape  for 
packaging  and  sealing.  After  considerable  laboratory  inves¬ 
tigation  in  conjunction  with  service  experience.  Specifica¬ 
tion  PPP-T-OO6O  was  issued  as  an  interim  specification, 
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This  particular  specification  will  eventually  supersede 
JAN-P-127*  The  basis  for  issuing  this  specification  was  to 
obtain  better  grades  of  tapej  that  is,  to  select  those  supe¬ 
rior  grades  that  have  been  giving  us  satisfactory  performance 
•and  to  keep  abreast  of  advances  in  the  tape  industry. 

We  appreciate  the  cooperation  of  industry  in  assisting 
our  laboratory  people  in  developing  the  requirements  in  the 
specification. 

I  have  covered  significant  parts  of  these  various  topics 
to  stimulate  questioning.  Don’t  be  afraid  to  ask  questions 
at  the  proper  time,  because  we  have  in  the  audience  personnel 
from  our  Overhaul  and  Repair  stations,  laboratories  and  pro¬ 
curing  activities*  We  have  them  from  ASO,  NAIiC  and  also  from 
other  factions  of  the  Bureau  of  Aeronautics,  and  each  one  can 
contribute  to  any  type  of  question  they  may  have* 


7  of  7 


Panel  Session  A-^ 


Wednesday  AM  Oct«  12,  1955 
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Lockheed  Aircraft 


Packaging,  as  I  am  sure  that  you  all  know,  is  a  very 
unique  field  and,  to  say  the  least,  a  most  interesting  field. 
We  have  been  treated  to  a  groat  deal  of  infonaation  that  I 
am  sure  is  going  to  be  helpful  for  us  in  the  days  to  coma. 


To  give  you  an  idea  of  what  packaging  means  to  some  of 
us  or,  at  least,  some  of  the  youth  in  the  business,  not  long 
ago  I  asked  a  young  man  >rtio  had  spent  only  about  six  months 
in  an  administrative  spot  in  a  packaging  firm  how  he  liked 
the  packaging  business.  He  expressed  his  interest  this  way; 
he  said,  "Dave,  I  don’t  want  you  to  think  that  I  am  queer  for 
packaging  but  to  roe  packaging  is  a  lot  like  sex.  There  may 
be  some  i^hings  better  and  there  may  be  some  tilings  worse,  but, 
believe  me,  there  is  nothing  quite  like  it." 


Not  only  is  pacteiging  a  uniqi^e  field  but,  with  respect 
to  freedom  of  creative  expression,  I’m  inclined  to  suggest 
that  packaging  competes  with  the  recognized  artistic  endeav¬ 
ors  of  writing,  composing  and-  painting.  It  is  a  business 
that  is  literally  crowded  with  creative  problems  suod  they, 
fortunately,  to  stimulate  our  interests,  are  usually  the  kind 
of  problems  that  defy  a  single  right  answer,  I  think  that 
there  are  sometiaes  many  solutions  to  the  problems.  I  think 
it  is  pertinent  to  note  that  none  of  us  in  the  packaging 
field  have  a  comer  on  the  "know-how"  of  solving  all  of  our 
problems.  I  hope  you  will  agree  with  that  statement.  I 
believe  you  will. 

First,  as  a  varm-up  to  the  sub^Ject,  I  want  to  play  a 
little  background  music  to  set  the  stage  for  information  on 
the  AIA  preservation  and  pacla’ging  program. 


This  business  of  having  th«  "know-hcw"  spread  cut,  so 
to  speak,  suggests  that  among  industry,  and  between  industry 
and  the  military,  TEAMWORK  is  definitely  p  must.  TEAMWORK, 
to  get  this  know-how  in  the  same  comer,  so  we  can  more  ef¬ 
fectively  and  efficiently  resolve  our  packaging  problems. 

I  think  this  is  particularly  true  in  the  area  where  the  eye 
appeal-buy  appeal  phase  of  packaging  is  not  of  primary  con¬ 
cern,  I  am  sure  there  are  laany  gentlemen  present  who  are 
interested  in  things  other  than  aircraft  packaging  per  se. 

I  mean  you  are  interested  ir  the  merchandising  type  of  pack¬ 
aging,  but,  generally  speaking,  oar  industry,  that  is  the 
aircraft  industry,  is  not  involved  with  the  type  of  aerchan- 
disiag  that  attracts  its  customsra  through  srtistic  paoksg© 
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design  or  eye  appeal.  Our  products,  of  co’orss,  are  not  sold 
on  the  basis  of  our  packaging  or  shipping  room  accomplish¬ 
ments.  I  am  sure  you  all  know  that  our  profit  potential  in 
the  aircraft  Industry  does  not  depend,  as  a  rule,  on  the 
merits  of  our  packaging  accomplishments  or  packaging  program. 

In  'is  business  we  don’t  have  many,  if  any,  packaging 
secrets.  Our  doors  usually  are  open  and  we  freely  ejcciiange 
packaging  ideas.  I  think  you  will  agree  again  that  this  is 
good  and  that  such  ar  atmosphere  induces  the  cooperative  ex¬ 
change  of  helpful  packaging  information.  In  such  &  healthy 
climate  we  can  and  do  discuss,  as  I  have  indicated,  packag¬ 
ing  developments  and  the  techniques  and  laaterials  that  go 
into  our  various  packaging  programs.  Of  cours-'^  we  can  and 
do  freely  discuss  (ajid  also  quietly  cuss  occasionally)  ce'*- 
tain  duplicating  and  sometimes  conflicting  military  direc¬ 
tives  and/or  specifications.  Ostensibiy  such  speciiicationc 
were  issued  or  released  to  obtaip  or  realiza  a  constant  level 
of  product  or  container  performance,  but  I  think  that  you 
know  that  collectively  these  difficulties  sometires  move  io 
retard  the  greatest  monetary  and  efficiency  gains  that  might 
otherwise  be  realised. 

The  preceding  comme'^.ts  were  offered  to  simply  scratch 
the  surf'ace,  to  justify  ci-  excuse  the  existence  of  the  Air¬ 
craft  Industry  Associatiy'  Preservation  and  Packaging  Com¬ 
mittee. 

A  few  days  ago  on  t^he  coast  I  had  occasion  to  hear  a  man 
rather  bitterly  explain  that  he  had  a  good  definitioxi  of  a 
”committee.”  I  am  not  certain  —  he  might  have  been  joking 
when  he  made  his  definition,  and  he  was  referring,  by  the  way, 
to  any  committee.  Ke  went  on  to  define  that  in  his  estima¬ 
tion  a  committee  is  a  group  of  the  unfit,  naiaed  by  the  umjill- 
ing,  to  do  the  unnecessary. 

Well,  possibly  there  was  something  in  his  experience, 
in  his  mind,  that  justified  such  a  definition.  I  am  going  to 
suggest  that  if  he  was  serious  he  was  surely  a  cj^c.  Regard¬ 
less,  speaking  for  the  AIA  Preservation  and  Packaging  Com¬ 
mittee,  I  have  to  take  firm  exception  to  his  defirJLtion.  In 
the  first  place,  management  now  demonstrates  a  very  keen 
interest  in  its  packaging  programs.  I  am  not  telling  you 
gentlemen  anything  you  are  not  well  acquainted  with.  You 
know  World  War  II  focused  attention  on  the  need,  for  and  de¬ 
sirability  of  improved  packaging  and  since  then  it  has  been 
a  willing- management  —  both  management  in  industry  and  man¬ 
agement  in  the  military  —  have  recognized  and  emphasized  the 
iii^rtance  of  packaging. 
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Managemant  3jn  these  two  ga'oups  has  given  recognition 
and  emphasis  to  packaging  not  cnly  as  a  tool  for  progressive 
product  mfisrchandising,  but  also  they  hava  emphasized  it  as  a 
means  of  assuring  field  support  to  that  more  important  px'o- 
duction  unit  of  the  ad-rcraft  industry,  I  refer  to  field  sup¬ 
port  f  07'  the  delivered  airplane  or  weapons  system, 

NoWj,  secondly,  the  so-called  “unfit”  members  that  com¬ 
prise  the  Preservation  and  Packaging  Committee  consist  mainly 
of  top  level,  high  quality  people,  that  is,  administrators, 
engineers,  specia3d.sts,  techni.ciane,  men  who  are  responsible 
for  the  direction  of,  or  who  are  directly  involved  in,  the 
preservation  and  packaging  functions  of  their  respective  ccn- 
pardes.  You  have  received  an  indication  this  morning  a3j*eady 
of  the  type  of  men  that  are  involved  in  the  preservation  and 
packaging  funoticus  of  the  aircraft  industry. 

As  to  uhe  necessary  and  productive  purpose  in  our  exist¬ 
ence,  I  would  like  you  to  take  a  look  at  tiie  objectives  of 
the  committee.  The  bas5,c  objective  of  the  Preservation  and 
Packaging  Ccnmittee  is  to  provide  an  authoritative  source  for 
the  industry's  opinion  on  problems  affecting  the  preservation 
and  packaging  cf  aeronautical  equipaent. 

Another  objective  is  to  serve  as  a  cliannel  through  which 
the  military  services,  or  government  agencies,  as  well  as 
other  member  companies,  can  obtain  or  exchange  valuable  in¬ 
formation  as  bo  preservation  and  packaging.  One  of  our  aims 
is  to  promote  and  effect  cooperation  and  coordination  among 
the  vari.ous  packagirg  agencies  of  the  services  and  industry. 

The  scope  of  the  activity  of  the  committee  covers  all 
phases  of  preservation  and  packaging  of  the  type  of  parts, 
materials  or  equipment  that  is  manufactured  or  xised  by  the 
aircraft  industry,  I  should  add  that  each  comndttee  member 
has  a  very  keen  responsibility  to  serve  as  coordinating 
agent  wittdn  his  ovm  company  among  such  agencies  as  engineer- 
jijig,  inspec^io^,  spares,  traffic,  finance  —  and  I  am  stire 
there  are  several  others  that  I  don’t  bring  to  mind  at  the 
moment. 


When  we  say  that  the  basic  objective  of  the  committee 
is  to  provide  authoritative  sovirce  for  the  industry  opinion 
on  problems  affecting  preservation  and  packaging  of  aero¬ 
nautical  equipment,  we’re  in  effect  saying  that  that  opinion 
is  based  on  ful3.  coordination  within  the  aircraft  industry. 
Since  the  establishment  of  a  formal  AIA  Preservation  and 
Packaging  Committee,  the  miTIltary  has  already  had  occasion 
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to  use  the  eoiarrdttee  to  obtain  expressions  oi  industry  opinion 
I  would  like  to  suggest  that  I  see  encouraging  signs  that  this 
practice  not  only  will  be  continued  but  it  will  be  continued 
on  an  increasing  scale. 

I  believe  this  symposium  is  one  of  the  indications  in 
this  direction.  This,  of  course,  is  not  only  desirable;  I 
think  tliat  it  is  most  necessary.  The  Committee  has  long  en¬ 
deavored  to  promote  this  increased  coordination  or  military- 
industry  prest  rvation  and  packaging  relationship!  and  we  will 
continue  to  do  this,  because  of  the  belief  that  it  is  in  the 
mutual  interest  that  material  should  be  adequately  prepared 
for  shipment  and  storage,  at  the  lowest  possible  cost,  with 
the  least  possible  effort,  with  maximum  ease  and  orderliness 
in  interpreting  and  administering  requirements,  and  with  due 
consideration  being  given  to  logistics  and  basic  packaging 
and  transportation  economics. 

We  believe  that  v/henever  cooperative  endeavor  or  uni¬ 
formity  of  procedures  or  specifications  contributes  to  great¬ 
er  efficiency,  the  door  for  coordination  is  open  and  should 
be  promptly  entered.  The  door  for  coordination  swings  open 
and  industry  and  the  military  should,  of  course,  enter  that 
door  and  I  believe  wc  have  seen,  as  I  have  already  indicated, 
signs  that  we  will  do  jusu  that* 

The  preservation  and  packaging  committee  AlA  holds 
that  in  the  interest  of  standardisation  it  ir  uesirable  both 
for  the  military  services  and  for  industry  *•  collaborate  and 
work  to  the  end  that  specifications  with  lapping  require¬ 
ments  will  be  removedo  This,  I  think,  is  .  j.erculean  clial- 
lenge  but  I  think  it  can  be  accomplished,  Tlie  committee  ho'^'^s 
and  works  to  the  end,  that  T-dien  an  existing  sjjecification  — 
one  that  was  originally  released  as  a  truly  I-ilL  doc^ument,  a 
joint  military  service  or  multi-service  document  —  when  such 
a  spec  needs  improvement,  the  improvement  should  be  acco„i- 
plished  by  clarification  of  the  existing  requirements  and  trie 
clarification  siiould  be  by  changes  or  additions  or  deletions, 
cut,  not  by  writing  a  new  overlapping  single-service  locument. 

I'd  Like  to  give  you  a  fleeting  picture  of  the  busines 
havijig  both  military  and  industry  interests,  auid  which  is  now 
before  the  committee.  To  do  this  I  will  hurriedly  name  the 
subjects  tiiat  are  carried  on  the  committee  agenda  as  active 
itsiijs  or  at  least  the  most  significant  ones,  Tony  Calapristi 
has  already  c:ailed  out  the  one  I  had  on  the  top  of  the  list, 
and  they  ai'e  not  necessarily  in  order  of  their  importance  to 
either  the  military  or  industiy: 


i|02 


h  of 


Hr,  David  Nuzin 
Panel  Session  A-5 


Wednesday  AI-l  Oct,  12,  1955 


Specification  ML-P-7936:  This  is  a  BUAER  document 
entitled  "Preparation  for  Delivery  of  Aeronautical  Equip¬ 
ment,"  We  feel  that  this  document  has  received  real  serious 
coordination  effort  by  both  the  AIA  Preservation  and  Packag¬ 
ing  Committee  and  the  Bureau  of  Aeronautics, 

Specification  IflL-P-llb:  This  is  entitled  "Preserva¬ 
tion  Methods" j  and,  as  a  part  of  this  subject,  we  include 
the  table  of  permissible  procedures  that  was  recommended  by 
industry  for  inclusion  in  KIL-P-116,  Revision  C,  I  trust, 
along  with  my  colleagues,  that  it  makes  it* 

Specification  MIL-P-6200:  Tliis  is  a  USAF  proposal  and 
covers  preservation,  packaging  and  packing,  I  believe,  limi¬ 
tations  for, 

liilitary  Standard  129A,  covering  marking  for  shipment 
and  storage. 

Specification  JAN-P-108,  applicable  to  Fiberboard  Con¬ 
tainers  foi*  Overseas  Shipment, 

Department  of  Defense  Directive  No,  UlOO*!!^,  dated 
July  20,  1955 j  a  fairly  new  release,  T)iis  outlines  the  DOD 
policy  for  uniform  preservation,  packaging,  packing  and  mark¬ 
ing  of  items  of  military  supply. 

Specification  PPP-B-601,  for  both  domestic  and  overseas 
plywood  boxes. 

And  the  last  I  have  listed  here  is  Military  Lumber 
Requirements  of  Current  Container  Specifications, 

That,  gentlemen,  in  a  nutshell,  completes  the  review  of 
t’le  Preservation  mid  Packaging  Program  of  the  Aircraft 
industries  Association,  It  is  an  ambitious  program  but  one 
which  is  workable  and,  we  think,  an  \indertaking  that  is  cer¬ 
tainly  worthwhile  both  for  the  military  and  for  industry* 

Mr,  Gustin  indicated  earlier  in  his  discussion  that  this 
is  a  business  that  requires  constant  attention  to  further  our 
economies  and  it  occurred  to  me,  as  he  made  the  comment,  that 
the  firra  I  worked  with  prior  to  my  Lockheed  safari  had  a 
Ci'eed  along  that  line:  We  know  that  we’re  never  through  with 
the  packaging  job,  that  no  matter  what  the  design  of  the  pack 
that  \ie  come  up  with,  the  guy  that  follows  us  is  going  to 
find  a  better  one* 

Thank  you  veiy  much,  gentle*- :-a,  for  your  very  wonderful 
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MR.  TROEGSR  (Douglas  Aircraft  Company):  I*d  like  to 
open  this  to  general  discussion  and  you  may  address  the  Chair 
stating  your  name  and  affiliation,  and  address  your  question 
to  any  one  of  these  gentlemenj  or,  if  there  are  some  ques*- 
tions  you  feel  can  be  answered  out  of  the  audience,  this  is 
also  feasible. 

Would  someone  like  to  initiate  this,  please? 

MR.  GALLAOIiER  (NAS,  Alameda) «  We  have  a  problem  on  re¬ 
usable  containers,  prefabricated  dunnage;  once  it  gets  into 
the  activity  and  is  used  and  not  used  again  for  some  time, 
it  loses  its  identification.  If  the  dunnage  can  be  numbered 
or  classified  so  that  it  will  go  back  into  that  dunnage  it 
would  be  a  great  help  because  once  it  gets  out  into  the  field 
it  loses  all  trace  ?ind  never  goes  back  in  again.  If  that 
could  be  straighter.ed  out  some  way  it  would  help  out  on  the 
stations  an  awful  lot. 

MR,  TROEGER:  Is  there  someone  in  the  audience  here  or 
on  the  panel  working  on  identification  of  durmage? 

HR,  GUSTIN  (Bendix  Aviation) :  I  might  state  that  the 
Navy  /las  already  assigned  st-ocklist  numbers  to  cans  and  dun¬ 
nage. 


MR.  NOBEL  (A:-0,  Philadelphia) :  We  are  stock-numbering 
the  cans  plus  the  dunnage,  so  that  they  will  be  easy  to 
identify.  Tomorrow  we  will  talk  more  about  tliat  at  the 
BUAER  mseting,  I  have  five  examples  of  what  we  are  going  to 
do. 


MR.  TROEGER;  What  type  of  identification  do  you  put  on 
the  dunnage? 

MR,  NOBEL:  What  we  do  is  decide  that  this  can,  plus 
duroiage,  is  so  peculiar  we  assign  a  stock  number  to  its  as¬ 
sembly,  the  can  assembly,  and  it  is  described  as  can  plus 
the  dunnage.  We  have  a  series  of  instructions  we  started 
out  on  in  conjunction  with  BUAER  two  years  ago  and  that  pro¬ 
gram  is  beginning  to  grow  and  will  cover  the  problem  you  men¬ 
tioned. 

l-iR,  TROEGER:  Any  other  comment  on  that  question? 

ME.  MUSTIN  (Container  Laboratories):  My  question  is 
addressed  to  Mr,  Clarke.  Unless  I  missed  it,  he  didn’i  tell 
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us  how  the  paper-overlaid  veneer  containers  j>erformed  in  cora- 
l?ai*i-5on  with  the  V3S  cont^inftrsj  Gould  you  give  us  the  ' 
suit  on  the  V3S? 

MR,  CIARKE  (Forest  Products  ^jaboratory) ;  Comparable. 

MR,  IWSTIN;  How? 

MR.  CLARKE:  Some  of  the  paper-overlaid  veneers  were 
comparable  in  rough  hand?Ling  to  the  Y3S  material  after  21;- 
hour  water  soak.  The  paper-overlaid  veneer  boxes  withstood 
liigher  diagonal  compress j.on  loads, 

MR,  MUSTIN:  Would  you,  as  a  brief  summary,  say  as  good 
or  better  th^  V3S? 


MR.  GL/LRKE:  As  good  as. 


MR.  WOLFORD  (Koppers  Company):  I*d  like  to  ask  Mr,  Clarke, 
in  view  of  your  findings  on  this  paper  replacement  for  ply¬ 
wood,  it  appears  to  me  that  what  is  needed  is  more  of  a  mois¬ 
ture  barrier  either  for  surface  or  edge.  Does  edge  moisture 
absorption  seem  to  be  the  principal  difficulty  or  the  surface? 

MR,  CLARKE:  Well,  any  delaminatj.on  evident  in  the  over¬ 
lays  is  located  on  the  edge  of  the  specimen  just  as  it  would 
be  on  the  plywood  or  solid  fiberboard  specimens,  I  don't 
know  of  any  practical  way  to  overcome  tliat.  The  manufacturer 
produces  a  large  sheet  and  that  sheet  is  cut  up  into  smaller 
panel  sizes,  exposing  untreated  edges  even  if  the  larger 
sheet  liad  had  the  edges  treated. 

As  I  mentioned,  most  of  the  adhesives  used  do  withstand 
cycle  treatment  but  the  delamination,  if  it  occurs,  is  within 
the  overlay  adjacent  to  the  glue  line.  One  way  to  eliminate 
this  difficulty  might  be  by  using  a  resin-iiiipregnated  over^Lay, 
but  you’d  probably  have  to  go  in  the  neighborhood  of  at  least 
ten  percent  resin  content  which  would  eliminate  the  price  ad¬ 
vantage  of  paper-overlaid  over  plywood. 


MR.  WOLFORD:  I  had  in  mind  —  it  appeared  to  me  from 
your  description  that  a  moisture  barrier  was  much  needed  and 
it  looks  to  me  as  though  these  hali:  '^lil  or  more,  if  you  want 
polyethylene  layers  —  I  mean  coated  papers  —  either  one  or 
multiplies,  might  raise  that  moistiire  barrier  very  exten¬ 
sively  and  quite  cheaply  and  at  the  same  time  that  poly¬ 
ethylene  may  serve,  in  adequate  thickness,  as.  adhesive. 
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MHi  CLiHKE:  I  hope  most  of  you  understand  that  paper- 
overlay  veneers  employ  the  use  of  low  grade  cores.  It  is 
pretty  obvicus,  if  the  raanufac  turer  were  pi'oducing  veneer  to 
meet  plywood  standaMs  he  would  make  pljwood,  since  it  is 
more  profitable.  The  paper-overlaid  veneers  provide  an  out¬ 
let  foi'  the  lower  grade  vender  and,  consequently,  consider¬ 
ing  the  core,  adiiesive  and  paper-overlay,  the  overlay  appears 
now  to  be  the  most  expensive  component;  so  any  time  we  alter 
that  we  raise  fiavoc  with  the  initial  cost, 

i4R,  TROSGER;  A  question  in  the  back? 

MR.  GALASKA  (Pratt  Whitney  Aircraft) :  I’d  like  to  dir¬ 
ect  the  question  to  Tony  Galapristi, 

Has  there  been  any  development,  investigations  or  tests 
in  ultrasonic  cleaning  of  multi-roller  bearings  as  far  as 
BUAER  if.  concenied  or  in  the  field,  or  has  ultrasonic  clean¬ 
ing  been  investigated  by  any  bearing  manufacturers? 

MR.  CAUPRI3TI  (BUAER):  I  don’t  know  whether  it  has 
been  investigated  by  manufacturers.  However,  that  is  some¬ 
thing  that  is  just  a  little  out  of  our  field  as  far  as  pack¬ 
aging'  is  concerned.  It  has  been  investigated  by  the  Bureau, 

I  am  sure, 

MR.  TROEGER:  Any  other  comment? 

MR,  ALTEIvBUHG  (Diajnond  Match  Company) :  A  small  company 
iji  Maplewood,  Maine,  has  dene  a  great  deal  of  experimenta¬ 
tion  in  ultrasonic  cleaning  of  bearings.  The  manufacturers 
of  bearings  have  testing  equipment  and  have  also  experimented 
with  ultrasonic  cleaning  of  bearings.  If  the  gentleman  will 
see  me  afterwards  I  will  talk  to  him  on  that.  It  is  the 
Baker  Company  of  Maplewood,  Maine, 

MR,  TROEGER:  Questions? 

MR,  CONNOLLY  (Cadillac  Products) :  On  the  vacuum  pack- 
aging,  is  that  still  in  a  talking  form  or  are  there  actual 
contracts  wiiere  it  has  bean  accepted  as  an  acceptable  pack¬ 
aging  method? 

I-IR,  GALAPRISTI:  Are  you  talking  about  the  vacuum  plas¬ 
tic  for  bearings?  Well,  it  is  past  the  talking  stage  and  a 
rough  draft  of  the  specification  has  been  prepared  to  include 
that  type  of  packaging.  Now,  as  to  whether  it  has  already 
been  procured  —  that  is,  bearings  procured  utilizing  that 
particular  method  --  I  really  don’t  know.  We  don’t  have  any 
indications  of  it  in  the  bureau  anyhow, 
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Mii,  MUSTIW:  Do  I  understand  that  is  limited  to  only 

Koo'nnrtoc  on  -CrtvO 

MR.  CALAPllISTI :  Well,  it  is  going  to  be  in  the  bearing 
packaging  specification.  Therefore,  in  utilising  that  spec¬ 
ification  it  will  be  limited  to  bearings.  However,  there  is 
a  study  going  on  at  the  present  time  for  larger  type  of  bear¬ 
ings,  utilising  other  kinds  of  plastics,  and  we  can  see  the 
possibilities  of  protecting  other  equipment  that  is  adaptable 
to  this  type  of  presemration  and  packaging.  It  doesn’t  have 
to  be  on  bearings, 

MR,  MUSTIN:  The  present  requirement  in  the  6$7h  for¬ 
bids  the  use  of  VCI  on  any  assembly  that  contains  cadmium 
plate.  To  start  the  argument,  my  question  is:  If  that 
restriction  remains  the  same,  how  is  the  aircraft  industry 
ever  going  to  be  able  tc  use  VCI  on  an  assembly? 

M.  TROEGER:  I  agree.  It  eliminates  practically 
everything, 

IGi,  CALAPMSTI :  Well,  that  is  true,  Gordon,  That  is 
one  of  the  drawbacks.  We  have  to  get  more  practical  tests, 

I  have  found  out  at  this  symposium  that  in  full  field  Tise 
VCI  appears  to  mottle  the  surface  of  cad-plate.  However,  it 
appears  to  retain  its  protective  properties,  I  believe  Phil 
Gelbar  can  tell  yc-^  about  tests  run  at  NAES,  in  which  VCI 
materials  were  placed  in  contact  with  various  metals,  cadmium, 
zinc,  aluminum,  and  so  forth.  They  tried  ouo  all  of  the  VCI 
materials  in  existence  at  certain  temperatures  and  humidities 
for  a  certain  length  of  time  and  comiared  each  one.  In  those 
investigations  it  did  affect  cadmium, 

T  pointed  out  I  heard  something  about  service  tests, 
vdiereby  VCI  has  a  slight  effect  but  in  all  probability  will 
not  affect  the  operating  properties  of  that  part  in  the 
equipment  involved,  so  we  will  look  more  into  that. 

Can  you  add  something  to  that  as  far  as  cad-plate  and 

VCI? 


MR,  GELBAR  (Naval  Air  Experimental  Station,  Philadelphia) 
I  don’t  want  to  take  tlie  dubious  responsibility  of  being 
father’  of  that  requirement*  As  far  as  the  effect  on  cadmium 
plate,  I  think  Gordon  is  right  in  that  it  is  a  surface  effect. 
In  vrriting  dS7h  we  took  the  position  of  being  ultraconserva¬ 
tive  initially  with  the  thought  in  mind  of  reducing  the  re¬ 
strictions  as  materials  get  into  use  more  and  more.  One 
thing  we’re  concerned  with,  as  far  as  cad-plate  and  VCI  goes. 


llO? 


4  of  9 


Wednesday  £A  Oct,  12,  j.955 


Disci' ?si  >n 


A 

/?• 


C' 


is  how  are  we  going  to  educate  the  inspectors  to  recognize 
detrimental  staining,  if  you  will,  as  compared  to  nondetri¬ 
mental  staining  and  that  has  been  one  of  the  things  tl-iat  has 
slowed  us  down.  You  tell  then  once,  "VfeU,  if  that  blackens, 
it  is  no  good,"  Then  the  next  time  if  it  blackens  it  is 
good.  They  are  going  to  be  somewJiat  confused,  I  don't  know 
how  we  are  going  to  solve  that  problem.  We're  open  to  sug¬ 
gestions, 

liR,  MUSTBI:  I  told  my  client  not  to  pay  attention  to 
the  requirement  on  simple  attaching  parts  such  as  nuts,  bolts, 
screws,  washers,  etc,,  and  that  sold  him  for  all  practical 
purposes, 

MR,  TROEGER:  Question,  Joe? 

MR.  NOBEL;  The  engine  companies,  part  of  the  aircraft 
industries  —  we  have  already  gone  to  utilizing  VCI  require¬ 
ments  in  that  area.  All  spark  plugs,  for  example,  provide 
VCI  boys  with  selling  jobs.  So  far  they  have  come  back  and 
said  they  never  heard  of  any  difficulties.  Wo  do  include  VCI 
now  in  the  production  contract* 

ifR,  TROEGER:  Questions? 

MR,  FRENCH:  As  far  as  cad-plate  and  also  magnesium 
under  accelerated  laboratory  tests ^  we  find  it  does  have 
very  distinct  detrimental  effect.  However,  under  the  vapor 
phase  and  field  testing  tliat  does  not  occur.  We  can't  see 
where  it  does  any  harm  at  all  to  cadmium,  does  not  even 
stain  itj  so  I  think,  in  testing  the  packaging  of  cadmium 
plating  and  magnesiizm,  the  parts  would  meet  VCI  tests,  ex¬ 
cept,  we  will  say,  at  relative  numi.dities  of  85  to  90  per¬ 
cent,  where  you  are  going  to  get  in  trouble  but  I  think 
you  will  probably  get  the  same  problem  whether  the  VCI  was 
in  pack  or  not, 

MR.  TROfiCHilR:  Is  there  a  question  on  something  besides 
VCI  now, 

MR,  LOVELL  iNAS  Alameda):  I'd  like  to  address  a  q'ues- 
tion  to  Mr,  Calapristi  on  this  subject:  On  this  bearing  pack 
you  had  here,  has  any  test  been  r\in  to  determine  whether  or 
not  that  is  a  watertight  pack?  Is  it  actually  supposed  to  be 
a  sealed  pack, 

MR,  CALAPRISTI:  It  is  sealed  at  both  ends.  We  have 
evidence  from  a  report  which  was  conducted  in  cooperation 
with  Array  Ordnance  that  these  metal  end,  spiral  wound, 
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fiborboard  compressed  mounted  board  cans  will  pass  all  the 
tests  of  MIL-P~ll6. 

MR.  LOVELL:  Just  looking  at  it,  it  seems  quality  con¬ 
trol  will  be  very  difficult  in  a  setup  similar  to  our  0  and 
R  departments  where  you  have  varied  help. 

MR.  CALA.PRISTI;  You  mean  to  use  that  at  the  0  and  R 
shops,  is  that  what  you  are  talking  about? 

Iffi,  LOVELL:  Yes. 

I©.  CALAPRISTI:  We  don’t  know  if  it  is  the  intent  or  not 
on  account  of  the  eqvd.pnent  that  will  be  involved,  but  I  be¬ 
lieve  if  there  are  enough  bearings  involved  that  is  something 
to  consider. 

MR.  LOVELL:  The  reason  I  am  saying  that,  if  it  is  in 
the  specification,  the  first  thing  production  will  hit  us 
with  is:  Can  we  do  it  and  how?  That  was  the  only  thing. 

MR.  CALAPRISTI:  I  just  received  a  note  here  from 
Gordon  Mustin,  Since  Gordon  Mustin  left  the  Bureau  of  Aero¬ 
nautics  he  has  been  getting  around  quite  a  bit  and  he  states 
that  it  is  already  in  an  Anrjy  installation.  So  what  I  can 
do  with  that  is  check  the  Army  and  find  out  where  it  is. 

Will  you  give  me  your  name  and  I  can  arrange  it  so  the  two 
of  you  can  get  together  sometime? 

MR.  LOVELL:  Are  you  going  to  be  in  BUAER  tomorrow? 

MR.  CALAPRISTI:  Sure, 

MR,  WRIGHT  (North  American  Aviation):  I’d  like  to  ad¬ 
dress  a  question  to  Mr.  Calapristi  on  Spraylat  covering  of 
airplanes,  the  two-coating  system.  Did  you  find  that  on  the 
covering  of  the  canopy  or  windshield  and  did.  you  have  to  plan 
any  problem  in  removing  the  Spraylat  after  iit  had  been  on 
there  for  some  time? 

MR,  CALAPRISTI:  I  think  I  can  answer  your  second,  ques¬ 
tion  very  readily.  There  wasn’t  any  difficulty  in  removing 
the  Spraylat  material. 

Now,  I  wasn’t  at  the  stripping  operation  of  the  particu¬ 
lar  airplane  when  it  was  stripped  after  nine  months.  However, 
we  do  have  another  member  of  the  Bureau  of  Aeronautics  that 
was  there  and  I  believe  he  can  give  you  the  answers. 
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MR.  JOHNSTON  (BUAER) :  In  connection  vrltb  the  aircraft 
that  was  stripped  out  at  Litchfield  Park  in  Arizona,  we  ex¬ 
amined  the  aircraft  pretty  carefully  and  we  could  note  no 
obvious  deterioration  of  the  canopy  structure.  It  had  been 
there  only  nine  months,  but  I  understand  another  one  is  going 
to  be  stepped  out  and  wa  will  know  a  little  more  about  it  at 
tl-iat  time.  After  nine  months  of  desert  storage  at  Litchfield 
Park  there  was  no  noticeable  deterioration. 

MR.  GALLAGHER  (l^'AS,  Alameda)  t  We’re  loinning  some  tests 
at  Alameda  on  a  similar  problem.  We  have  seen  no  crazing  of 
plastics  at  all.  The  coating  seems  to  be  holding  up  well; 
does  not  have  good  bridging  characteristics.  We  have  had  to 
do  some  checking  on  seams.  The  coating  itself  seems  to  be 
holding  up  quite  well.  We  will  have  a  conpD.ete  report  for 
you  on  that  later. 

MR.  DECOT  (Craig  Systems,  Danvers,  Mass.)t  Kx-,  Hatae, 

I  was  wondering,  to  make  your  explanation  of  an  engineered 
package  complete,  I  wonder  if  you  conducted  any  tests  on 
various  types  of  materials  to  determine  the  JD-opt  and  RD-opt» 
Do  you  have  particvilar  types  of  figures? 

MR.  HATAE:  We  are  just  in  the  process  of  utilizing  the 
dyr^araic  cushion  tester  to  determine  the  optimum  cushion  fac¬ 
tors  and  so  no  values  are  presently  available, 

MR.  DECOT:  Thank  you, 

MR,  TROEGER:  One  question  I  would  like  to  enter  here: 
This  has  been  asked  me  out  on  the  coast.  Gome  of  the  manu- 
factvirers  on  the  West  Coast  are  very  much  interested  in  mass 
production  of  dehumidified  missiles  where  lengthy  storage  is 
involved,  I  understand  that  the  Signal  Corps  had  a  test  pro¬ 
gram  on  evaluation  of  electrical  humidity  indicators.  Does 
anyone  know  the  status  of  that  program  or  as  to  whether  it 
has  worked  out  satisfactorily?  It  would  be  a  big  advantage 
if  we  could  get  some  information  on  that.  It  is  pretty  hard 
to  get, 

MR,  CALAPRISTI:  You  talk  in  that  cojmection  about  the 
missile  itself  or  are  you  talking  about  the  humj.dity  indica¬ 
tor? 


MR,  TROEGER:  In  other  words,  you  might  have  two  or 
three  thousand  missiles  in  storage  and  woxild  like  to  know  or 
record  the  hvimidity  of  each  missile  at  a  particular  time. 
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MR,  CAIAPRISTI:  There  has  been  a  committee  set  up  to 
evaluate  all  electrical  sensing  devices  to  come  out  with  & 
standard  tinit.  The  Signal  Corp<  undertook  the  pro;)ect  to 
evaluate  various  indicitors*  The  project  is  now  about  a 
year  old  and  I  believe  they  have  come  to  the  corclusion 
since  these  indicators  all  work  differently  and  it  is  pretty 
tough  to  formvilate  requirements  because  they  are  different, 
the  electrical  systeiiis  are  different  —  some  are  worked  in 
AC  circuits j  others  have  DC  circuits;  and  it  is  a  little  too 
complicated  to  set  up  requirements,  so  there  are  two  phases 
there.  One  was  to  see  if  the  government  could  develop  a  sys¬ 
tem  and  the  second  was  to  get  one  from  the  manufactiirer  that 
would  cover  the  wide  range  we’re  looking  for,  because  the 
ones  we  have  today,  especially  some  manufacturers,  only  go 
from  small  range  and  are  not  temperature  compensated*  Others 
have  temperatxn^  compensators  built  in  these.  So  the  Signal 
Corps  is  to  come  up  with  an  indicator  idiich  will  do  the  job. 
As  far  as  exact  results,  I  think  that  is  still  pending  but 
we  expect  to  get  the  Signal  Corps  report  early  next  year* 

MR.  MIERS  (NOP,  Indiana  olis):  We  just  started  using 
some  of  these  humidity  indicators.  It  is  true  they  are  just 
for  a  certain  range,  I  think  20  to  relative  humidity,  but 
you  can  make  a  cluster  and  have  a  very  wide  range  if  you  want 
to.  We  h^ve  a  package  up  on  the  roof  of  the  plant,  sitting 
up  there  all  svanmer  long  and  it  hasn’t  changed  a  bit.  We 
plug  it  In  and  check  the  humidity  and  it  is  below  >diat  we 
can  re&d  right  now.  Our  lowest  estimate  is  20  and  it  goes 
below  that  and  it  doesn’t  faze  it.  We  xise  a  control  package 
to  check  and  apparently  it  is  satisfactory.  We  hope  within 
another  year  we  will  have  something  on  that  too, 

MR.  CALAPRISTI:  However,  we  do  have  another  project 
we’re  working  on  ourselves,  to  evaluate  economicaU.y  all  the 
types  of  h\jmidity  indicators  in  existence. 

We  have  a  man  here  that  is  very  close  to  that  job.  In 
fact,  he  is  project  leader  on  that  particular  job.  He  might 
have  some  information  foi'  \is, 

MR,  RUDD  (NAS,  San  Biego):  We’re  using  these  indica¬ 
tors  from  a  practical  standpoint  in  field  application  to  see 
where  they  would  fit  into  our  program  and  into  the  Navy  pack¬ 
aging  program  at  the  air  station  level.  We  have  had  a  series 
of  applications  in  storage  for  approximately  eight  months  to 
try  to  make  some  sort  of  a  time  study  under  production, 
against  a  production  situation,  in  which  we  evaluate  the  time 
necessary  to  install  the  various  equipments. 
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I  can  see  where  accurate  deterniinat-lon  might  warraiit 
the  expenditure  necessary  in  using  electrical  sensing  units. 
The  only  trouble  we  found  with  those  we  liave  tested  is  this 
narrowing^  you  veiy  seldom  find  a  package  that  gives  you  a 
reading.  It  is  still  a  flowing  situation,  either  above  the 
scale  or  below  the  scale.  It  is  awfully  dam  hard  to  catch 
a  package  in  that  scale  so  you  have  agax:  gained  nothing,  so 
at  the  present  time  from  our  packaging  program  we  see  very 
few  applications  where  the  expense  of  an  electrical  sensing 
indicator  with  the  narrow  range  now  available  is  justified. 

Now,  in  a  guided  missile  setup  or  atomic  energy  setup, 
where  critical  control  is  involved,  I  think  there  is  a  place 
for  the  electrical  sensing  devices. 

For  the  moment  that  is  all  I  have  to  report  but  we  are 
getting  out  a  report  in  the  next  few  months  showing  practical 
field  applications,  not  laboratory  tests.  I  think  there  are 
a  lot  of  people  that  have  run  laboratory  tests,  including  a 
series  of  tests  at  Philadelphia,  and  we  have  made  no  attempt 
to  duplicate  those  things, 

MR,  TROEGER;  Gentlemen,  I  think  we  all  owe  a  vote  of 
thanks  to  our  panel  members  and  should  give  them  a  rouiid  of 
applause. 

The  meeting  Was  adjourned  at  12  Noon, 
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"Dynamic  Dehumidification"  as  knovm  to  the  Navy,  was  once 
the  target  of  a  syndicated  Washington  columnist  who  ridiculed 
the  term  as  just  so  much  Navy  "gobbledygook.-**  Nevertheless, 
the  ideas  of  a  farsighted  officer,  Captain  H.  Gordon  Donald, 
USN,  literally  saved  the  Navy  as  an  effective  fighting  force 
after  V/orld  War  II  and  saved  the  US  taxpayers  untold  millions 
of  dollars  through  this  simple  method  of  preservation  applied 
to  ships  of  the  inactive  Reserve  Fleet.  Sortie  2200  ships  from 
our  World  War  II  fleet  were  kept  in  as  good  a  condition  as 
they  were  the  day  they  were  sealed  up,  with  even  the  "obsolete" 
vessels  pressed  into  rapid  service  when  the  Korean  fighting 
began.  I  believe  we  all  know  the  story  of  the  mothball  fleet 
but  comparatively  few  are  aware  of  Dyn^ic  Dehumidification 
as  applied  to  warehouse  storage  as  a  medium  of  material  pres- 
er\'ation  or  as  supplemental  protection  to  packaged  supplies, 
material  and  eq\xip)ment. 

In  operating  the  Navy  Supply  System,  the  Bureau  of 
Supplies  and  Accounts  supervises  the  procurement,  receipjt, 
custody,  warehousing,  and  issuance  of  all  Navy  supplies  ex¬ 
clusive  of  ammunition,  its  components,  other  explosive  devices, 
and  pyrotechnics.  For  the  prevention  of  deterioration  to 
these  countless  items  it  relies  upon  conventional  preservative 
packaging,  upon  Dehumidified  storage  or  ccmibinations  of  both. 

Our  first  work  in  the  area  of  dehumidified  storage  drew 
upon  the  experimentation  of  the  Bureau  of  Ships  with  its 
Humidity  Test  Chambers  at  the  Philadelphia  Naval  Shipyard. 

The  experience  with  the  Test  Chambers  indicated  the  choice  of 
UO  per  cent  daily  average  relative  humidity  for  warehouse  op¬ 
eration. 


At  the  Philadelphia  station,  five  steel  containers  15 
feet  x  20  feet  x  12  feet  were  constructed  of  steelplate  in 
an  outdoor  location.  These  were  filled  with  representative 
matei*ials.  Dehumidification  and  humidification  equipment  were 
installed  to  maintain  these  cubicles  continuously  at  relative 
humidities  of  15,  30,  li5,  65  and  90  per  cent  while  allowing 
the  temperature  to  swing  with  the  weather.  Materials  in  the 
15,  30  and  U5  per  cent  relative  hximidity  containers  were  in 
completely  serviceable  condition  after  more  than  three  years 
of  te' t.  Some  slight  evidence  of  deterioration  was  found  in 
the  h5  per  cent  chamber  -  but  this  was  laid  to  the  fact  that 
it  wa  ;  impossible  for  the  machinery  to  keep  pace  with  tem¬ 
perature  chtiigec  at  all  times,  and  there  was  sane  inevitable 
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lag  loop  action,  which  threw  the  relative  humidity  to  higher 
levels.  The  small  si*e  of  these  containers  also  allowed  radi¬ 
ation  cooling  of  materials  to  induce  high  local  relative 
humidities. 


Summing  up  all  the  evidence  available  at  that  time,  it 
was  conceded  that  higher  relative  humidities  could  be  safely 
carried  in  a  warehouse  than  in  the  small  containers  used  in 
the  basic  test.  The  tremendous  ratio  of  warehouse  heat 
storage  capacity  to  solar  heat  adsorption  surface  eliminates 
the  lag  loop  characteristics  inherent  in  small  containers. 

Thus,  the  choice  of  UO  per  cent  daily  average  relative 
humidity  for  warehouse  operation  was  made. 

In  further  confimation  of  our  requirements  in  19U6, 

75  hj^rothermographs  were  placed  in  our  four  inland  supply 
depots  -  namely,  Mechanicsburg,  Pa.,  Scotia,  N.  Y.,  Clearfield, 
Utah,  and  Spokane,  V/ashington.  With  these-  installations  we 
collected  data  on  temperature  and  humidity  experienced  in 
warehouses.  The  resulting  data  were  used  to  serve  as  a  basis 
for  final  resolutions  of  problems  in  connection  with  the 
dehumidifying  of  our  warehouses. 


During  the  fiscd.  years  of  19li7,  I9I48  and  19h9  the 
Bureau  of  Supplies  and  Accounts  prepared  67  World  VJar  II  tem¬ 
porary  warehouses  for  dehumidification  at  the  four  inlaid 
supply  depots  previously  referred  to.  About  6,000,0C0  square 
feet  of  dehumidified  storage  space  was  thus  obtained.  We  now 
have  approximately  five  years  of  o;  erating  and  perfonuance 
experience  and  we  believe  we  know  how  to  do  it  and  what  our 
costs  are  for  installation  and  operation. 


While  I  shall  rely  upon  our  Chairman,  Mr.  Georgs  W. 
Higgs,  Jr.,  of  the  Bureau  of  Yards  and  Docks  to  later 
respond  to  questions  on  installation  and  operational  costs. 
I'll  nevertheless  give  some  very  general  cost  indications 
at  this  time.  As  you  have  seen  from  the  filij,  the  cost 
of  installation  can  be  pegged  fairly  close  to  hC  cents  a 
square  foot,  with  five  cents  per  year  per  squart  "’jot  for 
maintenance  and  operation.  Thus,  the  accrued  cc*>t  in  twenty 
years  is  estimated  to  be  about  $170,000  for  a  200’  x  6C0* 
standard  Navy  warehouse  or  -  120,000  square  feet  of  space. 
This  averages  less  than  8  cents  per  square  foot  per  year. 

In  the  utilization  of  this  warehouse,  ^proximately  78,000 
square  feet  can  be  occupied  by  stores  to  a  possible  height 
of  17.3  feet.  This  gives  us  1,3U9,000  cubic  feet  or  33,735 
measurement  tons  of  stores.  Including  the  initial  capital 
outlay  and  somewhat  less  than  optimum  use  of  the  space,  we 
can  assume  a  cost  of  30  cents  to  I4O  cents  per  messuremeiit" 
ton  per  year  in  a  working  warehouse. 
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However,  the  full  economic  value  of  the  dehumidified 
storage  pi'ogram  has  not  been  ex'aluated,  although  suph  a  study 
is  currently  under  way.  This  study  will  involve  recorded 
performance  experience  in  the  protection  of  stores;  the  costs 
encountered  in  cyclic  inspections  for  the  condition  of 
material  and  cyclic-represervaticn  frequencies  required  by 
class  of  material  stored  in  dehumidified  warehouses  versus 
conventional  storage  and  the  physical  impact  of  dehumidifi¬ 
cation  -  if  any  -  upon  certain  stores  and  types  of  preserva¬ 
tion. 


Included  in  this  evaluation  into  the  ecenomies  of 
dehumidified  storage  is  a  long  range  program  wherein  repre¬ 
sentative  types  of  material,  supplies  and  equipments  are 
processed  xinder  the  appropriate  methods  of  IfEL-P-ll6,  which 
is  the  basic  preparation,  and  subjected  to  various  types  of 
storage  at  both  inland  and  coastal  locations.  These  stores 
will  be  subjected  to  open  storage,  conventional  heated  stor¬ 
age,  conventional  unheated  storage  and  to  dehumidified  stor¬ 
age. 


A  six  month  frequency  sanpling  program  has  been 
established  and  for  certain  of  the  Bioreau  of  Ships  compo¬ 
nents,  humidity  sensing  elements  are  included  in  the  packs 
for  external  readings  of  all  packs  rather  than  a  sampling 
inspection.  From  this  we  hope  to  establish  firm  cirlteria 
for  cyclic  inspection  and  cyclic  represervation  frequencies, 
by  type  of  preservation  for  each  category  of  storage. 

However,  there  are  interesting  areas  of  experience 
that  we  can  report  as  the  result  of  preliminary  evaluation 
studies  to  date.  For  example,  at  one  of  our  depots  where  we 
are  operating  lli  buildings  under  dehumidification  for  the 
protection  of  some  200  million  dollars  worth  of  Navy-owned 
equipment,  we  know  that  the  inspection  frequency  of  average 
material  commonly  placed  in  non-dehumidified  storage  is 
once  every  2a  months.  Against  this,  tte  inspection  fre¬ 
quency  of  average  material  placed  in  dehumidifiad  storage 
is  once  every  U8  months.  In  projecting  the  economies,  let 
me  say  that  the  approximate  savings  in  this  function  is 
600  man-hours  per  year  per  dehumidified  storehouse  or  311;  ,1x75 
8avinf;s  each  year  cr.  the  cyclic  inspection  alone*  At  this 
same  activity  during  a  six  months  period  only  12  per  cent  of 
the  units  requiring  cyclic  represervation  were  from  the  de¬ 
humidified  warehouses  which  housed  h2  per  cent  of  the  stocks. 
From  this  it  can  be  seen  that  there  is  considerably  less 
represervation  am  packaging  effort  expended  on  material 
stared  luider  humidity  controlled  conditions. 
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Another  iiiland  depot  having  170,000  measurement  tons 
of  material  subject  to  preservation  stored  in  dehumidified 
warehouses  reports  that  the  cyclic  represeirvation  requirement 
for  material  in  dehumidified  warehouses  is  only  half  that  of 
material  in  non-dehumidifled  space.  In  this  instance  the 
annual  savings  are  estimated  at  C107,0C&  by  this  depot  after 
deduction  of  the  cost  of  operating  and  maintaining  the 
dehumidification  program. 

An  interesting  economical  side  light,  and  one  that 
hasn’t  been  explored  too  deeply,  has  to  do  with  warehouse 
maintenance  and  heating  costs.  'At  one  of  our  depots,  where 
cc<nparative  costs  of  maintai--’j.ng  dehumidified  buildings 
versus  non-dehumidified  have  been  recorded,  it  has  been 
found  that  the  cost  to  maintain  the  warehouses  prior  to 
conversion  to  dehumidification  was  $11,056,  per  year.  The 
average  annual  cost  under  a  dehumidified  status  is  new 
$6,170  per  warehouse  or  approximately  $5,000  saved  per 
warehouse.  We  have  2h  buildings  under  dehumidification 
at  this  depot  with  savings  in  annual  maintenance  totaling 
$120,000,  This  saving  in  itself  will  be  sufficient  to  amor¬ 
tise  the  initial  cost  of  dehumidifying  in  less  than  ten  years, 
and  I  believe  that  is  pretty  good  business. 

From  the  experience  presented  here,  it  is  obvious  that 
when  ell  the  facets  of  the  economical  impact  of  dehumidification 
are  assembled,  the  resultant  report  will  be  of  more  than  casual 
interest  to  the  taxpayer. 

In  summation,  the  Bureau  of  Supplies  and  Accounts 
at  the  present  time  is  operating  66  dehumidified  warehouses 
with  a  gross  square  foot  area  of  7,913,000  square  feet,  pro¬ 
viding  a  preferential  storage  environment  for  1,397,000 
measurement  tons  of  material  valued  at  more  than  $733,000,000. 

Last  February,  the  Chief  of  Naval  Material  established 
an  Ad/Koc  Committee  to  evaluate  the  dehumidification  program 
in  the  Navy  and  to  make  recommendations  concerning  its  future. 

To  date,  this  Committee  -  subsequently  joined  by  representatives 
of  the  Army,  AJLr  Force,  and  Office  of  the  Secretary  of  Defense  - 
has  devoted  many  days  to  its  task,  I  shall  quote  from  its 
interim  report  to  the  Chief  of  ?feval  Material: 

'•Suiranfiry  of  Findings:  The  Canmittee  finds  that  generally 
the  applications  of  dehumidified  storage  within  the  Navy  have 
been  successful,  beneficial  and  economical.  The  Committee 
finds  that  the  Bureau  of  Supplies  and  Accounts  has  approximately 
8,000,000  square  feet  of  dehumidified  warehouse  space  located 
chiefly  at  the  four  inland  supply  depots  and  that  the  Bureau  ef 
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Yards  and  Docks  has  h80,000  square  feet  existinp  and  2h0,000 
recently  placed  under  contract  at  the  coastal  Maval  Con¬ 
struction  Battalion  Centers.  Bureau  of  Aeronautics  has 
approximately  1,700,000  square  feet  of  seniportsble  dehumidified 
structures  utilized  for  storage  of  aircraft  parts,  and  missiles. 
These  dehumidified  spaces  constitute  only  a  small  proportion  of 
the  total  storape  space  available  to  the  Navy,  Examples  of 
dehumidified  storage  space  at  Yards  and  Stations  are  almost 
nonexistent,  excepting  the  DuAer  demountable  structures. 

Machine  tools,  of  industrial  plants  formerly  engaged  in 
production  of  military  equipment  and  not  currencly  required 
for  production  of  civilian  goods,  are  being  entrusted  to 
dehumidified  storage  at  the  plant  site  or  at  centralized 
storage  points.  The  Committee  finds  that  there  is  a  need  for 
dehumidified  storage  space  at  activities  conducting  overhaul 
and  repair  operations.  The  Committee  notes  that  dehumidified 
storage  does  not  protect  stares  during  transhipment  operations, 
therefore  the  level  of  packaging  and  applied  preservation 
essential  to  the  anticipated  shipment  conditions  must  be 
provided. 

'’Recommendations:  The  Committee  recommarids  that  the 
existing  D/H  program  be  continued.  On  the  basis  of  in¬ 
formation  now  available,  the  Committee  further  recommends 
that  this  program  be  expanded  to  include  D/h  applications 
of  the  following  nsture: 

"(a)  './Vierever  the  use  of  D/H  warehousing  will  per¬ 
mit  an  economical  reduction  in  represervation  operations. 

"(b)  VJherever  use  of  D/H  storage  can  make  a  significant 
reduction  in  reactivation  time  and/or  cost  of  iterrs  subject 
to  humidity-caused  deterioration. 

*’(c)  -/herever  deterioration,  normally  caused  by  moisture, 
can  attack  or  materially  reciice  the  pot(^ntial  value  of  items 
held  awaiting  repair,  disposition,  preservation  or  represervation, 
and  assemblies  held  for  completion  pending  receipt  of  backordered 
components. 

"(d)  Wnerever  stores  and  equiprnents,  subject  to 
deterioration  as  a  result  of  exposure  to  hamid  atmospheres, 
are  held  pending  issuance  for  injtiediate  use  or  further  con¬ 
solidation. 

"(e)  V/herever  supplemental  assurance  is  desired  in 
addition  to  that  afforded  by  preservative  treatments  and/or 
packaging. 
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••Summary:  This  Committee  considers  that  the  use 
of  controlled  humidity  storage  for  most  military  stores 
provides  significant  benefits  to  the  National  Defense  Program, 
particularly  by  providing  a  higher  degree  of  strategic  read¬ 
iness  and  by  an  effective  reduction  in  the  over-all  cost  of 
that  program.  Accordingly,  it  is  recommended  that  more  em¬ 
phasis  and  study  be  given  to  the  use  of  controlled  humidity 
storage  at  stateside  and  overseas  storage,  and  repair  activi¬ 
ties  such  as  Shipyards,  Air  Stations,  and  Ordnance  Depots.” 
Thank  you. 
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The  art  of  preservation  of  machine  tods  is  a  relatively 
young  one,  dating  back  only  to  the  period  after  the  end  of 
World  V/ar  II.  ft*ior  to  that  time  only  a  handfull  of  machine  tools 
had  been  held  in  storage  for  any  extended  period  of  time.  At 
the  end  of  World  .-.'ar  II  the  national  policy  was  to  return  our 
industrial  economy  to  a  normal  peace  time  basis  as  soon  as 
possible.  Consequently,  it  was  the  policy  of  the  Administration, 
at  that  time,  to  make  available  through  goveirznent  sale  machine 
tools  that  had  been  used  by  the  government  and  its  contractors 
in  carrying  out  the  war  paroduction  programs.  Many  thousands 
of  machine  tools  ware  thus  made  available  to  the  government 
disposal  agencies.  But  in  a  relatively  short  period  of  time 
it  was  realized  that  the  peace  time  industry  of  our  country 
could  not  absorb  the  tremendous  numbers  of  machine  tools  which 
had  been  required  for  the  massive  war  production  prograrii.  The 
problem  which  then  confronted  our  top  policy  makers  was  what 
to  do  with  the  machine  too3.s  that  could  not  be  absorbed  by 
iridustry.  Also  entering  into  the  decision,  at  that  time,  was 
the  realization  fresh  in  the  minds  of  the  War  Time  Production 
Czars  of  the  importance  of  the  machine  tools.  The  top  group 
established  for  the  purpose  of  formulating  military  production 
equipment  pdiicy  at  that  time  was  known  as  the  Joint  Industrial 
Equipment  Committee  and  it  was  this  group  that  sowed  the  first 
seeds  whifch  led  to  the  Reserve  Tool  Programs  which  we  have  today. 
The  Navy  and  the  Army,  which  at  that  time  included  the  Air  Force, 
Joined  forces  in  drafting  what  later  became  Public  Law  36h 
of  the  80th  Congress  and  under  this  legislation  the  military 
depaiiments  were  permitted  to  acquire  from  government  surplus 
some  186,000  machine  tools  to  be  held  in  long  term  storage 
for  use  if  necessary  to  augment  those  available  in  the 
civilian  economy  to  produce  military  goods  in  the  event  of 
an  emergency.  Starting  in  early  19ii7*  machine  tool  and  pro¬ 
duction  equipment  acqusition  from  surplus  under  this  program 
reached  a  rate  of  nearly  5#000  items  per  week.  Eventually 
almost  135,000  items  of  production  equipment  came  into  the 
Departmental  Reserves  under  this  program  and  af  this  number 
roughly  60  per  cent  were  machine  tools  and  metalworking 
equipment  items.  Faced  with  this  huge  influx  of  production 
equipment  crowding  available  storage  installations,  the  Serv¬ 
ices  were  hard  put  to  develop  a  program  for  the  long  term 
preservation  of  industrial  production  equipment.  Practically 
no  previous  experience  in  this  field  by  either  government  or 
industry  was  available  as  a  precedent.  Numerous  theories 
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were  advanced  as  to  the  proper  method  for  machine  tool  stor¬ 
age  and  event^lly  more  or  less  successful  means  of  preser¬ 
vation  were  devised.  It  must  be  considered  when  discussing 
machine  tool  preservation  that  this  kind  of  equi.pment  by  its 
very  nature  is  difficult  to  protect  from  deterioration. 
Machine  tools  are  constructed  mostly  of  cast  iron  and  steel 
alloys  both  of  which  materials  are  extremely  susceptible  to 
deterioration  unless  proper  protection  is  given  them. 

Normally  their  constant  use  from  day  to  day  in  a  production 
shop  and  the  lubrication  which  is  required  by  constant  oper¬ 
ation  provides  sufficient  protection.  The  idle  storage  of 
such  equipment  provides  a  completely  different  problem.  Con¬ 
siderable  investigation  was  conducted  with  manufacturing  con¬ 
cerns,  both  machine  tool  users  and  manufacturers,  in  regard 
to  the  proper  method  to  be  utilized  in  protection  machined 
surfaces  from  deterioration.  Many  methods  were  proposed, 
many  were  tried,  and  through  the  experience  gained  over  the 
years  and  the  knowledge  obtained  through  the  Korean  Mobili¬ 
zation  we  have  now  tdiat  we  feel  are  highly  developed  methods 
of  preservation.  About  the  first  successful  method  found  to 
prevent  deterioration  was  the  application  of  heavy  coatings 
of  greases  which  were  largely  composed  of  a  combination  of 
petroleur.i  products  and  paraffin.  It  was  found  rather  quickly 
that  unless  the  machined  surfaces  were  absolutely  clean 
before  such  coatings  were  applied  they  peeled  off  and  exposed 
critical  surfaces  to  oxidation.  Another  one  of  the  dis¬ 
advantages  of  this  cype  of  preservation  is  the  difficulty  ef 
removing  the  coating  prior  to  return  of  the  equipment  to  use. 
It  was  found  in  the  Korean  Mobilization  program  that  about 
the  only  practical  method  of  accomplishimj  this  coating 
removal  was  through  the  use  of  a  vapor  spray  of  a  special 
type  of  dissolving  agent.  Means  for  spraying  this  chemical 
were  of  necessity  lai^e  spray  booths  and  the  processing  of 
machine  tools  through  these  cleaning  booths  often  resultid 
in  delays  in  getting  the  tools  into  productive  use. 

During  this  same  period  between  the  end  of  World 
War  II  and  the  start  of  the  Korean  Mobilization  research 
had  been  going  on  by  both  the  Army  and  Nsvj'  and  later  the 
Air  Force  in  the  use  of  Dehumidified  storage.  This  is  a 
means  of  stei'age  of  machine  tools  and  other  production 
equipment  in  an  enclosure  from  which  moisture  itJ  evacuated 
to  prevent  deterioration.  It  has  been  found  that  oxidation 
of  machined  surfaces  and  other  critical  items  will  not  take 
place  to  any  damaging  extent  when  the  relative  humidity  is 
held  below  50  per  cent. 

A  striking  example  of  the  effectiveness  of  de- 
humidification  that  comes  to  mind  is  one  that  tvook  place 
in  one  of  the  early  experiments  by  the  Navy.  The  Navy  had 
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built  «t  the  Naval  Ordnance  Plant  at  South  Charleston, 

West  Virginia,  a  few  dehumidilied  huts*  These  were  of  the 
very  earliest  types  and  were  simply  a  framework  covered 
with  doth  which  ^.id  been  sprayed  with  a  material  vdiich 
made  the*  air  tignt*  A  lathe  of  average  sice  had  been  put 
into  one  of  these  huts  and  several  brigiit  new  pennies  had 
been  placed  «i  the  ways  of  this  lathe*  The  hut  was  then 
resealed*  Over  two  years  later  the  hut  was  reppened  Bn4 
the  pennies  were  examined  and  did  not  show  any  sign  of 
oaddaticn  whatsoever,  and  they  were  Just  as  bright  as  the 
day  that  they  had  been  put  in  there*'  Pur Iher more,  once 
they  had  been  picked  up  from  the  ways  of  the  lathe  thers 
was  no  nark  whatsoever  on  this  bright  metal  surface  te 
indicate  where  ^e  pennies  had  lain*  In  this  case  the 
Buchine  had  not  had  any  #11  film  or  preservative  whatsoever 
placed  upon  it*  Of  course,  it  is  my  recollection  that  the 
humidity  in  this  particular  experiment  was  held  to  a  lower 
relative  value  than  we  fed  necessary  today*  The  Military 
Departmarits  under  current  procedures  use  about  four  different 
kinds  of  inclosures  for  dehumidified  storage*  The  fiist  and 
the  smallest  type  of  inclosure  is  known  as  a  hut*  This  is 
generally  h  structure  of  a  size  sufficient  only  to  inclose  the 
machine  tool  cr  tools  for  which  the  protection  is  required* 

Huts  It  made  inside  of  buildings  but  their  dmensiens 

have  no  relaticnship  to  the  dimensions  of  the  building  in 
they  are  placed*  The  second  type  of  inclosure^  is  a 
hutaient  and  this  constitutes  the  complete  sealing  eff  of  the 
inside  of  a  building  and  does  not  necessarily  have  any 
definite  relationship  to  the  dimensions  or  the  floor  space 
occupied  by  the  machine  tools  vliich  are  to  be  stored*  The 
third  type  of  storage  is  a  building  iiddch  is  constructed 
from  the  ground  up  specifically  for  the  purpose  of  main¬ 
taining  madilne  tools  in  a  controlled  atmosphere*  The  fourth 
and  last  mthod  and  incidentally  the  most  recent  addition  to 
the  list  is  the  cave.  At  the  present  time  the  only  caves 
that  have  been  utilized  are  man  made  caves  of  such  compesition 
that  they  lend  themselves  to  the  controlling  cf  the  atmos- 
fheric  conditions*  Up  to  now  there  have  been  more  huts  con¬ 
structed  than  any  other  type  of  inclosure  used  for  de¬ 
humidified  storage,  but  the  total  usable  araoxmt  of  space  in 
these  huts  does  not  approach  that  available  in  the  other 
three  types  of  storage c  Usually  the  specific  storage  site, 
including  its  geographical  aixi  climatic  conditions,  dict8t?.s 
the  type  of  structure  most  suited  to  a  particular  installation* 
Nattirally,  in  an  installation  where  there  are  tools  that  have 
to  be  used  fran  day  to  day  along  with  other  tools  which  are 
to  be  stored  under  dehumidified  conditions  the  hut  seeru  to 
be  the  best  type  of  structure*  On  the  other  hand  very  often 
tools,  under  our  present  concepcs,  are  stored  in  a  separate 
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building  on  the  site  where  they  would  be  operated  in  the 
event  of  an  emergency*  These  are  usually  machines  that  were 
used  for  production  during  the  Korean  Mobilization  and  are 
stored  on  the  sites  so  that  they  will  be  almost  immediately 
available  to  augment  those  owned  by  the  proposed  mobilization 
supplier*  One  of  tiC  great  advantages  of  dehumidified  stor¬ 
age  is  realized  under  this  circumstance  because  of  the  fact 
that  machines  stored  in  a  controlled  atmosphere  do  not  require 
the  prior  spplicaticn  of  heavy  preservative  coatings.  The 
light  fogging  with  a  li^t  oil  vapor  is  all  that  is  necessaiy* 
This,  of  coixrse,  is  very  easy  to  remove  when  the  tools  are 
beir^  reactivated  and  as  a  matter  of  fact  can  bo  left  on  the 
machine  without  doing  any  harm. 

To  give  you  some  idea  as  to  the  e^cfcent  and  type  of 
dehumidified  storage  in  connection  with  machine  tools 
currently  in  being  in  DOD,  I  wiD.  run  over  a  few  statistics, 
department  by  department. 

In  the  Department  of  the  Navy^  dehumidified  storage 
facilities  for  retention  of  madiine  tools  are  located  at 
eight  sites  throu^out  the  country*  At  these  eight  sites 
there  are  36  huts  and  eleven  dehumidified  buildings.  The 
Navy  has  no  tools  stored  in  caves  at  thie  time*  The  total 
number  of  usable  square  feet  in  these  dehunidified  storage 
areas  is  approsimately  1,000,000  sqiare  feet.  These  contain 
over  9,000  machine  tools  having  an  acquisition  cost  of  a 
little  over  $98  million*  The  Navy  is  planning  to  construct 
additional  dehumidified  storage  areas  to  allow  for  the  stor¬ 
age  of  about  ">500  additional  items  having  a  volume  of  approx¬ 
imately  $13*5  million* 

The  Department  of  the  Air  Force  is  the  last  of  the 
Departments  to  get  into  the  dehumidified  storage  field  and 
although  only  a  limited  amount  of  their  storage  is  now  under 
dehumidified  conditions  their  plans  include  much  more  exten¬ 
sive  use  of  this  method*  At  the  present  time  the  Air  Force 
has  only  one  storage  site  where  dehumidification  is  used  and 
at  this  location  there  are  five  huts  which  house  approximately 
U50  items  having  an  acquisition  cost  of  around  $2  million* 

The  total  square  footage  of  these  huts  anounts  to  about  28,000 
square  feet*  As  I  said  before  the  Air  Force  plans  rather 
extensive  use  of  d^unddified  storage  in  the  future  and  at  the 
present  time  their  program  calls  for  the  construction  of  ap¬ 
proximately  2*5  million  square  feet  of  dehunidified  storage 
area  in  buildings  and  huts*  It  is  planned  that  these  inclo- 
s\ires  will  house  over  25,000  machine  tools  havii^  an  acqui¬ 
sition  cost  of  $250  million*  The  Air  Force,  like  the  Navy, 
does  not  now  have  any  caves  in  use  for  storage,  nor  is  any 
such  storage  conte^qjlated  in  the  foreseeable  future* 
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The  Department  of  the  Array  constructed  their  first 
dehumidified  storage  hut  in  19U9.  This  was  a  building 
specifically  erected  for  experiments  in  dehumidified  storage 
but  like  the  Navy  this  original  installation  contained  only 
a  few  square  feet  cf  storage*  The  Department  cf  the  Aimy  now 
has  61  dehumidified  huts,  six  dehumidified  buildings,  one  hut¬ 
ment  and  one  dehumidified  cave.  The  total  usable  square  feet 
of  ddiumidified  storage  in  all  these  amount e  to  about  5*6 
million  square  feet  and  covers  about  5l>000  machines  which 
are  valued  at  more  than  $500,000,000,  In  addition  to  this 
the  Army  is  currently  planning  for  the  construction  of  an  ad¬ 
ditional  1.25  million  square  feet  of  dehumidified  storage  to 
house  approximately  17,000  items  havirig  an  acquisition  cost 
of  $200  million. 

Most  of  the  original  huts  were  modeled  after  the 
cocoons  which  were  placed  around  the  big  guns  on  Navy  ships 
vdiich  were  prepared  for  storage  in  the  Reserve  Fleet.  This 
was  a  wrapping  of  light  cloth,  such  as  muslin  or  cheese 
cloth  around  a  frame  work  vdiich  in  turn  surrounded  the  ma¬ 
chine  or  machines.  On  top  of  this  cloth  was  sprayed  a  pli¬ 
able  plastic  coating,  and  a  dehumidifying  machine  was 
arranged  alongside  of  each  shroud  to  remove  moisture  from 
the  air  within.  While  these  original  structures  performed 
the  functions  of  maintaining  a  dehundch.f3ed  atmosphere  there 
were  several  disadvantages  encountered.  Maintenance  on  this 
tj^pe  of  structure  was  high,  and  strength  and  fire  resistance  - 
were  low.  The  conclusion  now  reached  by  all  three  of  the 
military  departments  is  that — this  is  in  regard  to  machine 
tools— metal  huts  have  proven  to  be  the  cheapest  ‘‘e  .'"'.Ltruct 
and  maintain,  offer  the  highest  degree  of  safety  to  stored 
equipment,  and  have  the  longest  effective  life.  Tlie  average 
cost  of  metal  huts  currently  is  from  $0.95  to  $1.25  per 
square  foot  and  that  of  metal  hutments  is  $2.00  to  $2.50  uer 
square  foot  (plus  the  cost  of  a  concrete  slab  if  required). 
These  figures  include  the  cost  of  the  dehumidification  equip¬ 
ment. 


The  ddi\iniidified  buildings  are  of  masonry,  double 
wall,  sealed  metal  siding  or  concrete.  The  cost  for  a 
building  runs  from  $h.00  to  $8.00  per  square  foot  including 
the  dehumidification  equipment.  V/ith  normal  maintenance  a 
dehumidified  storage  bxiilding  should  be  useful  for  20  to  35 
years,  whereas,  a  dehumidified  hut  with  roughly  the  same 
degree  of  maintenance  has  a  useful  life  of  not  over  ?0  years. 
The  huts  have  little  or  no  practical  use  after  the  mechires 
stored  therein  have  been  removed.  Hutments  have  a  limited 
practical  use  as  emergency  dry  storage  space,  but  the 
dflhumidified  building  on  the  other  hand  will  prove  most 
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valuable  for  actual  manufacturing  operations.  A  munber  of 
such  manufacturing  operations  exist  within  the  production 
requirements  of  the  Department  of  Defense,  The  production 
of  optics  and  precision  instrjjncnts,  for  example,  as  utilized 
in  certain  defense  items  requires  very  close  control  of  the 
amount  of  humidity  and  dust  in  the  atmosphere.  In  war  time, 
it  has  been  our  experience  that  such  space  has,  in  the  pest, 
had  to  be  especially  coistructed  for  this  purpose. 

The  entire  subject  of  preservation  of  machine  tools 
and  of  long  term  storage  covered  in  a  document  known  as 
Military  standard  No.  10?.  This  Standard  is  prepared  by  a 
Committee  composed  of  the  top  technicians  in  the  storage  and 
preservation  field.  Before  any  metl.od  can  be  specified  in 
the  Standard,  it  is  extensively  investigated  and  tested,  to 
determine  its  suitability  for  maintaining  production  equip¬ 
ment  over  a  long  period  of  time.  The  book  not  only  covers 
preparation  of  machines  for  dehumidified  storage,  but  also 
includes  methods  of  processing  machines  for  storage  in  open 
unheatec  and  heated  warehouses.  Important  things  other  than 
actual  storage  which  must  be  treated  and  are  covered  in  the 
book  are  items  such  as  the  blocking  and  bracing  for  shifSnent 
to  prevent  damage,  the  skidding  of  machine  tools  and 
production  equipment,  the  amount  of  actual  running  under 
power  that  should  be  given  machine  tools  tliat  are  stored  in 
place  attached  to  power  lines  and  numerous  other  related 
factors.  This  book  describes  certain  cleaning  fluids,  vapor 
inhibitors,  desiccants,  oils,  greases,  etc.  All  of  these 
are  iters  which  meet  approved  Military  specifications  and 
have  been  developed  with  the  assistance  of  Petroleum  and 
Chemical  industries.  The  compilation  of  this  Mil.  Standard 
for  preservation  has  been  a  substantial  undertaking  and  one 
that  has  required  a  considerable  amount  of  give  and  take  by 
each  of  the  Departments  in  order  to  enable  the  establishment 
of  a  uniform  standard.  This  objective  has  always  been  kept 
in  mind  because  of  the  extreme  desirability  and  insistence 
by  the  Office  of  the  Secretary  of  Defense  that  a  single 
uniform  method  of  preservation  be  utilized  by  all  three 
Departments.  Our  reason  for  this,  a'iide  from  the  inherent 
econany,  is  to  simplify  the  problem'^  of  civilian  firms  con¬ 
tracting  with  more  than  one  department.  V/ithout  the  uniform 
standard  such  a  firm  might  have  to  stock  two  entirely 
different  kinds  or  sets  of  preservatives  for  each  of  the 
Departments  with  \^ich  he  contracts.  This  has  been  true  in 
the  past  but  we  feel  that  much  progreus  is  being  made  for 
elimination  of  this  condition. 

The  present  policy  of  the  Department  of  Defense  is 
that  machine  tools  will  be  retained  against  known  mobiliza- 
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tion  reqairements,  that  those  tools  that  we  hold  in  reserve 
will  be  operable  or  will  be  made  operable  if  they  are  required, 
and  if  they  are  not  required  they  are  to  be  disposed  of.  All 
equipment  held  in  storage  is  to  be  reviewed  at  least  every 
two  years  against  requirements,  arc  developing  a  set  of 
analytical  test  patterns  »diich  will  be  used  to  provide  uniform 
tests  so  that  the  operating  characteristics  of  all  equipment 
held  in  Reserve  storage  will  be  known. 

Our  current  policy  is  for  tools  to  be  retained  at 
the  following  types  of  locations  in  the  order  of  preference  as 
follows t  (1)  at  the  point  of  proposed  use,  which  actually 
means  in  line  in  the  plant,  where  they  would  be  used;  (2)  Ad¬ 
jacent  or  near  to  the  plant  where  they  will  be  used,  but  kept 
intact  as  a  production  package  capable  of  rapidly  being  moved 
into  production  application;  and  (3)  at  central  storage  lo¬ 
cation.  The  last  type  of  storage  usually  contains  those 
machines  which  are  held  for  contractors  yet  to  be  selected 
or  for  contractors  that  receive  only  a  few  machines. 

A  preference  for  the  type  of  maintenance  of  reserve 
equipment  is  first  in  dehumidified  storage,  second,  heated 
storage  and  third,  unheated  storage.  '.116  dehumidified  stor¬ 
age  could  be  either  in  huts,  hutments,  buildings  or  caves. 

The  only  cave  now  in  ase  as  a  storage  site  is  op¬ 
erated  by  the  Department  of  the  Army  and  has  proven  to  be 
well  suited  for  storage  purposes.  The  temperatiare  within 
the  cave  is  constant  the  year  around  and  once  dehumidified 
the  maintenance  in  this  condition  is  not  difficult.  An  ad¬ 
ditional  advantage  of  a  cave  is  that  after  the  tools  have 
been  removed  a  manufacturing  or  assembly  facility  may  be 
placed  there  in  cooqjarative  safety  from  bomb  damage.  Most 
of  the  caves  available  in  the  country  have  a  large  storage 
area,  and  the  cost  of  converting  them,  including  the  instal¬ 
lation  of  dehumidification  equipment,  is  high.  This  is  the 
major  limiting  factor  in  the  expansion  of  this  storage 
technique. 

The  Army,  Navy,  and  Air  Force  have  been  working 
very  closely  and  harmoniously  in  this  particular  field  and 
the  progress  made  in  this  relatively  new  area  is  tremendous. 

Vfe  now  know  of  a  number  of  ways  of  storing  tools,  free  from 
deterioration,  over  an  extended  period  of  time,  but  our 
studies  will  continue  as  we  sedt  out  new  methods  to  reduce 
cost,  improve  the  preservation  and  assure  the  immediate 
availability  of  these  machines  for  production  in  the  event 
of  a  future  emergency.  Thank  you. 
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I  was  asked  to  discuss  the  effect  of  humidity  on  the 
deterioration  rate  of  rubber  and  plastic  products  during 
storage.  From  a  practical  standpoint  humiditiy  is  i''it  an 
important  factor.  Under  prolonged  exposure  to  very  high 
humidity  certain  plasticisers  used  ^n  plastics  and  rubber  are 
attacked  by  fungus.  Soden  and  Wake  (l)  have  shown  by  both 
tropical  storage  and  laboratory  aging  that  the  deterioration 
rate  for  valcanized  natural  rubber  at  humidities  of  close  to 
100  per  cent  is  1.8?  times' the  rate  of  that  in  dry  atmospheres. 
These  high  humidity  conditions,  however,  rarely  occur  in 
warehouses  of  this  country,  and  a  deterioration  rate  increase 
of  1.85  is  small  compared  to  the  damage  that  can  take  place 
due  to  heat  or  light  cataliyied  oxidation.  For  example,  a 
foam  rubber  mattress  such  as  Goodyear’s  Airform  will  withstand 
deterioration  for  twenty-five  years  under  normal  use  conditions, 
but  will  deteiriorate  in  the  first  few  days  of  exposure  to 
sunlight. 

We  might  ask  how  serious  is  the  problem  of  deteriora¬ 
tion  of  rubber  and  plastic  products.  Since  each  type  of  poly¬ 
meric  material  has  different  deterioration  characteristics, 
and  these  characteristics  are  affected  by  added  ingredients, 
processing  methods  and  storage  conditions j  no  single  set  of 
data  provides  an  answer.  In  instances  which  are,  unfortu¬ 
nately,  not  as  common  as  we  would  like,  the  rubber  in  tires 
and  tubes  have  been  fo\ind  to  be  of  usable  quality  after  more 
than  twenty  years  of  service.  I  have  a  pair  of  rubber 
galoshes  purchased  twenty  years  ago  that  are  in  excellent 
condition  in  spite  of  storage  conditions  which  have  varied 
between  that  of  the  hot  attic  end  the  damp  basement.  Clothing 
items  proofed  with  rubber  have  been  known  to  last  fifteen 
years.  Industrial  plastics  of  today,  are,  for  the  most  part, 
of  recent  origin,  and  deterioration  data  for  extended  period 
of  time  are  meager.  The  indications  are  that  in  the  absence 
of  extreme  conditions,  they  will  also  have  a  good  record. 

The  subject  of  rubber  and  plastic  deterioration 
is  well  decumented.  One  wishing  to  read  on  this  subject 
might  well  start  with  "Deterioration  of  Materials"  by 
Gleen  A.  Greathouse  and  Carl  J.  Wessel.  ^lost  of  the  liter¬ 
ature  deals  with  storage  corxiiti<SiS  yiiich  are  abnormal  in 
one  way  or  another,  and  seme  conf  licting  views  are  found. 

There  is  general  agreement  c adeeming  the  harmful  effects  of 
high  temperature,  ozone,  oxygen,  end  light,  particularly 
direct  sunlight.  There  is  little  evidence  that  humidity  con- 
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trol  would  be  beneficial  in  cliinatee  where  extreme  conditions 
rarely  exist® 

Since  tires  are  a  major  rubber  product,  I  would 
like  to  describe  briefly  the  industrial  practice  for  their 
storage*  The  tires  should  be  protected  from  dirt,  water, 
ozone ,  oil,  heat,  excessive  weight  and  distortion*  There 
is  no  standard  warehcuse  design*  The  preferred  type  is  a 
one-story  building  requiring  no  stairs  or  elevators.  It 
would  have  no  windows  and  positive  ventilation*  Warehouses 
may  or  may  not  be  heated.  When  heating  and  ventilating 
facilities  are  provided,  it  is  for  the  comfort  of  the  worker 
rather  than  preservation  of  the  nibber.  Windows  are  often 
painted  to  prevent  direct  sunlight*  No  attempt  is  made  to 
control  humidity*  Although  passenger  tires  are  still  stored 
in  stacked  or  laced  piles,  the  trend  is  toward  palletization* 
The  pellet  is  a  portable  platform  with  a  superstructure. 

Four  stacks  of  tires  are  placed  on  the  platform,  anc  then 
the  platforms  are  stacked  one  on  top  of  the  other.  The  super¬ 
structure  prevents  crushing  of  the  tires  by  the  pallets 
above*  For  military  tires  and  tubes,  there  is  a  twelve-month 
limit  or  less  on  the  manufacturer's  storage  period*  For  non¬ 
military  tires  and  tubes,  there  is  a  forty-two  month  limit 
at  Goodyear*  Tires  stored  longer  than  forty-two  months  must 
pass  a  quality  inspection  before  release*  Recently,  we  in¬ 
spected  a  quantity  of  seven  year  old  tires  and  found  all  to 
be  of  a  first  class  quality*  I  understand  that  military  ware¬ 
houses  are  permitted  storage  periods  up  to  ten  years. 

A  major  part  of  the  research  werk  at  Coed  year  is 
directed  toward  the  development  of  rubber  o  id  rubber  chemicals 
which  will  give  improved  sez*vice  to  the  finished  product.  We 
did,  however,  have  an  occasion  to  study^  a  problem  dealing 
directly  with  the  storage  cf  rubber  and  plastics.  At  the 
close  of  V.’orld  V.'ar  II,  the  International  Harvester  Company 
had  a  government  contract  dealing  with  the  storage  of  surplus 
war  goods*  The  Goodyear  Tire  and  Rubber  Company  was  awarded 
two-  sub-contracts  by  International  Harvester  to  investigate 
certain  specific  problems  in  corinection  with  the  storage  of 
rubber  and  plastic  products.  The  effect  cf  humidity  was  not 
considered  important  enough  to  be  included  in  either  inves¬ 
tigation* 

Under  the  first  contract  (2)  38  plastics,  18  rubbers, 
and  3  fabrics  were  stored  in  the  absence  of  light,  in  both 
dry  air  and  dry  nitrogen  atmospheres.  Three  temperature  con¬ 
ditions  were  investigated: 

1*  12  hours  at  -60  degrees  F.  followed  by  12  hours  at 

plus  90  degrees  F*  for  60  days* 

U23 
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2.  12  hours  at  -20  degrees  F»  followed  by  12  hours 
at  plus  170  degrees  F*  for  60  days. 

3.  170  degrees  F.  for  60  days. 

Storage  containers  were  pressurized  at  6-1/2  psi 
gauge  pressure  at  70  degrees  F.  in  order  to  maintain  a 
positive  pressure  at  all  aging  temperatures.  The  nitrogen 
used  had  a  dew  point  of  -65  degrees  F.  or  lower  and  an 
oxygen  content  of  0.06  per  cent  by  volume.  The  air  had  a 
dew  point  of  -3h  degrees  F*  All  storage  containers  contained 
3A  Ibo  of  dry  Grade  A  activated  alumina.  The  conclusions 
from  this  work  were  as  follows: 

1.  Repeated  thermal  shock  frori  -60  degrees  to 
p3us  90  degrees  F.  does  no  appreciable  damage  to  common 
rubbers,  plastics,  and  textiles. 

2.  The  materials  showing  satisfactory  storage  in 
eitiier  dr}'  air  or  dry  nitrogen  for  60  days  at  170  degrees  P. 
v;ere 


Phenol  Formaldehyde 
Melamine  Foimaldehyde 
Vinyl  Chloride 
Vinylidene  Chloride 

Vinyl  Chloride-Acetate  (flexible  types) 

Urea  Foraaldehj'de 
Cellulose  Acetate-Butyrate 
Methyl  Methacrylate 
liard  Rubber 
Butyl  Rubber 
Polyethylene 

3*  Materials  showing  damage  by  storage  jn  both  dry 
air  and  r.itrogen  at  the  end  of  60  daj-s  at  170  degrees  F.  were 

Vinyl  CJ!  lor  id  e-Ace  to  ta  (rigid  types) 

Vinyl  Butyral 

Ethy'l  Cellulose 

.'cllulose  ii.cetate 

Methyl  Methacrylate  (cast  type) 

Pel ystyrene 
Cellulose  Nitrate 
C:v-.S  Rubber 
CR-N  Rubber 
I'eoprone 
'Chlokol 
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h»  The  materials  damaged  by  sVirage  of  60  days  in 
air  at  170  degrees  F.  but  not  by  nitrogen  under  these  con¬ 
ditions  were 

Natural  Rubber 

5.  Materials  wliich  showed  a  slight  advantage  of 
nitrogen  storage  were 

Cellulose  Acetate-Butyrate 

Hard  Rubber 

GR-S 

GR-?J 

Neoprene 

6,  Nylon,  rayon  and  cotton  were  not  damaged  under 
any  of  tiiese  storage  conditions. 

In  the  second  contract  (3)  the  physical  properties 
of  some  common  rubbers  were  measured  every  ten  days  for  a 
period  of  200  days  storage  in  both  air  and  nitrogen  at  tem¬ 
peratures  of  50>  70»  90,  no,  130  and  150  degrees  F,  The 
moisture  in  the  air  was  maintained  between  20  and  30  per 
cent  measured  at  $0  degrees  F,  The  nitrogen  contained  0,06 
per  cent  oxygen  by  volume  and  a  dew  point  of  -67  degrees  F, 
or  less,  Ibe  air  flow  was  ,236  liters  per  minute,  decreased 
5  per  cent  for  each  ten-day  aging  period.  The  containers 
having  nitrogen  were  purged  to  0,2  per  cent  oxygen  and 
pressurixed  to  li  in,  mercury.  Tlie  results  indicated  no  sig¬ 
nificant  advantage  of  storage  in  nitrogen.  The  results  for 
the  samples  stored  in  air  are  given  below.  The  days  of  satis¬ 
factory  storage  are  given  for  each  temperature. 


CojTipound 

70*^, 

90°F. 

llOOF. 

I30OF. 

l^OOF, 

Natural  Rubber  Tread 

200 

200 

180 

Uo 

10 

Natural  Rubber  Tube 

200 

200 

200 

200 

20 

''-R-S  'f'read 

200 

200 

70 

20 

10 

C-R-S  Bogie 

200 

200 

60 

20 

10 

GR-N  Fuel 

200 

200 

60 

30 

10 

GR-N  Hose 

lliO 

20 

10 

10 

10 

?Ieoprene  Fuel  Hose 

200 

20c 

120 

100 

10 

?Ieoprens  V-belt  Cover 

200 

200 

60 

20 

10 

Butyl  Tube 

190 

In  commenting  on  the  results  of  this  work,  it  should 
be  pointed  out  that  oxygen  is  a  factor  in  the  deterioration  of 
rubber  in  spite  of  the  fact  that  no  significant  advantage  is 
found  for  storage  in  a  nitrogen  atmosphei*e.  This  merely 
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means  that  it  is  impractical  if  not  impossible  to  exclude  all 
oxygen.  The  0.2  per  cent  oxygen  content  in  the  nitrogen  at¬ 
mosphere  plus  oxygen  dissolved  in  the  irubber  was  sufficient 
to  cause  degradation. 

To  summariie,  although  rubber  and  plastic  products 
can  be  degraded  by  extreme  conditions  of  heat,  light  and 
humidity,  the  rate  of  deterioration  under  warehouse  sto.'“age 
conditions  is  very  slow.  Protection  against  heat  and  light 
are  most  iiq^ortant.  Since  very  high  humidities  so  rarely 
exist,  little  would  be  gained  by  humidity  control.  Although' 
oxygen  is  a  factor  in  degradation,  it  cannot  be  excluded  suf*- 
ficiently  to  justify  storage  in  inert  atmospheres  ’<’ich  as 
notrogen. 

I  might  say  that  although  humidity  control  we  don?t 
consider  important  for  tlvi  storage  ®f  jnibber,  we  w  'ILi  also 
say  thabe  would  be  no  damage  done  by  humidity  control,  where 
it  is  necessary  to  control  the  humidity  for  the  pre  :  of 

other  components  of  the  article.  Thank  you. 
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The  present  day  processing  and  outdoor  storage  of 
nilitary  vehicles  in  accordance  with  basic  instructions  of 
SB  9-h  supplemented  by  the  Detroit  Arsenal  Purchase  Descrip¬ 
tions  for  each  category  of  vehicles,  requires  continual, 
extensive  and  expensive  naintenance-in-stoiage  operations, 
and  ccmplete  reprocessing  every  three  years. 

Furthermore,  wr.thout  close  surveillance,  which 
incidentally  involves  considerable  manpower,  the  results 
accomplished,  in  many  instances,  are  either  inadequate  or 
questionable. 

In  a  conference  with  Office,  Chief  of  Ordnance,  in 
October  1953,  the  need  for  a  practical,  adequate  and  econom¬ 
ical  approach  to  the  storage  of  militarj’-  vehicles  was  empha¬ 
sized  on  the  basis  cf  the  following  information  that  came 
up  for  discussion  at  the  conference. 

During  I9ii9,  1950  and  1951  an  average  of  OUlO, 000,000 
was  spent  annually  for  spare  and  replenishment  parts  for 
rebuilding  approximately  150,000  Army  Ordnance  vehicles  in 
storage. 

Maintenance  in  storage  averages  58,200,000  annually  on 
these  vehicles  for  the  same  years. 

If  only  10^  of  the  total  cost  of  5lil8,200,000.  for  one  of 
these  years  could  be  attributed  to  inadequate  protection 
resulting  in  corrosion  and  deterioration,  and  this  is  a  very 
conservative  estimate,  the  expenditure  of  5hl, 820,000.00  for 
ultimate  protection  could  be  well  justified, 

A  review  of  the  files  relative  to  long  term  storage  of 
Ordnance  material  after  V/orld  V/ar  II  was  accomplished  to 
avoid  duplication  of  work  and  unnecessary  expenditure  of  funds. 
Many  of  you  here  today  are,  no  doubt,  familiar  with  projects 
undertaken  in  this  field  by  Arthur  D,  Little,  Batelle 
Memorial  Institute,  Davison  Chemical  and  International 
Harvester  from  19U5  through  19U8,  A  summary  of  their  findings 
will  follow. 


ANALYSIS  CF  PROBLEM 

1.  Protect  metallic  components  from  corrosion  and 
minimite  deterioration  of  non-metallic  components  in  military 
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vehicles. 

2»  Detrimt--  .ca.X  alenents  to  consider  are  basically 
sunlight,  humidity,  oxygen,  and  high  temperatures, 

3.  Best  method  will  be  a  compromise  between  strategic, 
economical,  and  technical  factors. 

li.  Methods  previously  evaluated: 

a.  Underground  caves  or  mines. 

b»  Unconditioned  warehouses. 

c.  Dehumidified  warehouses. 

d.  Dehumidified  oil  storage  tanks. 

e.  Individual  containers  (shippable  and 
non-shippable) 

f.  Use  of  inert  gases. 

5*  Disadvantages  of  methods  shown  previously: 

a.  Underground  mines  or  caves.  -  Entrance 
facilities,  strategic  locations,  real 
estate  complications  and  transportation 
costs  of  vehicles. 

b.  Unconditioned  warehouses,  -  Undesirable 
high  humidity  and  high  temperatures, 
also  availability. 

c.  Dehumidified  warehouses.  -  High  costs. 

d.  Oil  storage  tanks.  -  No  more  available, 
high  cost  of  erection,  no  space  for 
exercising,  difficult  loading  and  un¬ 
loading  and  not  too  easily  dismantled. 

e.  Individual  containers  (shippable  and 
non-shippable ) .  Exorbitant  costs . 

f.  Use  of  inert  gases.  -  Special  equii>- 
ment,  high  costs.  Impractical. 

I  might  explain  that  in  regard  to  item  5c,  the  Army 
Ordnance  does  not  have  any  Dehumidified  warehouses  existing 
or  that  could  be  modified  for  d/H  that  would  be  available  for 
vehicles.  So  the  point  here  is  to  erect  new  warehouses  in  the 
sense  that  we  call  them  that—that  would  be  high  costs. 

The  oil  storage  tank  program,  item  5d,  was  actually 
developed  in  '1:5,  when  Idie  military  had  on  hand  several  of 
these  oil  storage  tanks.  They  were  bolted  and  gasketed,  usually 
of  the  10,000  barrel  type,  which  meant  they  were  2U  feet  high 
and  55  feet  in  diameter.  They  also  had  the  5*000  barrel  type 
30  feet  in  diameter  and  2h  feet  high.  Ordnaice  obtained  some 
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of  these  excess  oil  tanks  and  modified  them  to  provide  a  tank 
approximately  11  feet  in  height.  In  these  we  stored  a  high 
category  of  vehicles  fron' 'u6  to 

Dynamic  dehumidifier  machines  of  500  OF?-!  capacity  were 
hooked  to  a  series  of  ten  tanks.  >iachines  of  20  CF>i  capacity 
were  hooked  individually  to  each  storage  tank* 

These  findings  and  experience  in  the  newest  programs 
on  dehumidified  storage  led  to  the  following  conclusiora: 
Dynamically  dehumidified  storage  of  military  vehicles,  with 
limited  processing  and  exercising  of  certain  components 
through  external  controls  will  provide  ultimate  protection 
at  the  lowest  possible  cost* 

The  objectives  ef  our  April  1951  project  were  to: 

1,  Determine  the  most  economical  type  of  shelter 
suitable  for  dehumidified  storage  of  coitA>at  vehicles* 

2*  Determine  minimum  acceptable  floor  requirements* 

3.  Detennine  types  and  sizes  of  dehunidifiers  best 
suited  as  well  as  instrumentation* 

U*  Detemine  vdiether  under  dehumidified  storage  there 
actually  exists  any  need  to  exercise  components  of  the  vehicle, 
and  if  so,  to  what  degree,  and  with  what  type  of  equipment* 

5.  Develop  surveillance,  maintenance-in-storage,  exer¬ 
cising  and  servicing  procedures  determined 

At  the  present  time,  a  contract  is  in  effect  that  will 
cost  appix)xiraately  one-and-a-quarter  million  dollars  to 
accomplish  the  modification  of  the  circular  oil  storage 
tanks  I  mentioned  before*  This  will  include  the  installation 
of  doors,  resealing  of  all  opening-s,  and  replacement  of  large 
dehumidifiers  with  small  units  for  each  storage  tank*  The 
primary  intent  for  this  program  is  for  the  long-term  storage 
of  high  value  low  obsolescense  vehicles  such  as  the  M!i8,  Mlil 
and  I'!!t2  tanks* 


In  carrying  out  our  study  of  shelter  requirements  we 
purchased  a  prefabricated  metal  shelt-er  consisting  of  steel 
framing,  corrugated  aluminum  sides,  tops,  ends  and  flashings 
with  aluminum  screw  type  nails  as  fastening  devices*  Sealing 
at  all  Joints,  seams  and  overlaps  is  accomplished  by  the  use 
of  a  specially  made  neoprene  rubber  gasket  designed  to  fill 
the  void  spaces  of  the  corrugations  and  also  by  the  filling 
of  other  voids  with  a  suitable" caulking  material  with  good 
weathering  qualities  and  low  resistance  to  contraction  and 
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To  substantiate  our  opinion,  of  ultimate  protection  at  the 
lowest  cost,  it  was  necessary  to  obtain  approximate  cost  figures 
of  our  present  day  processing,  basically  covered  by  SB  9~U  and 
subblemented  by  the  Detroit  Arsenal  Purchase  Descriptions. 
Therefore,  costs  of  initial  processing  and  malntenance-in- 
storage  reprocessing  were  obtained  from  three  manufacturers 
of  MU8  tanks,  in  1953.  The  average  compelation  of  these  costs 
Mass 


Initial  processing 
M.I.S.  reprocessing  every  90  days 
Total  cost  per  vehicle  for  3  years  storage 
(12  X  $367.31  /  $500.17) 

Total  cost  of  processing  and  storage  of 
16  -  !1!a8  tanks  for  3  years 


$  500.17 

$  367.8I1 

$  li,91ii.25 


$78*628.00 


We  have  a  maintenance-in-storage  operation,  every  90  days, 
so  it  would  be  12  times  over  a  period  of  three  years,  plus  tbe 
initial  costs  for  processing. 


The  number  I6  is  used  as  the  basis  on  this  evaluation, 
because  the  shelter  just  described  will  accommodate  16  I-lhS  tanks. 
So  all  through  this  evaluation  the  number  of  tanks  will  be 
sixteen.  Normal  maintenance-in-storage  programs  pertaining  to 
military  vehicles  and  outdoor  storage  usually  include  a 
monthly  inspection  for  visible  exterior  damage  to  the  vehicle. 
Examination  and  exercising  of  major  components,  such  as  engines 
and  recoi].  mechanisms  is  conducted  on  a  90-day  basis.  These 
activities  require  the  removal  of  the  processing  materials, 
such  as  tape  and  vinyls  and  removal  of  the  watersheds. 

Periodical  exercising  is  completed  by  replacement  cf  the 
watershed,  and  complete  reprocessing. 


In  addition,  there  is  time  consximed  in  warm-up  and 
coolinjj  off  peri.ods  for  the  engine.  Special  tools  are  re¬ 
quired  in  the  form  of  porto-power  units  and  portable  proces¬ 
sing  imits. 


Labor,  material  and  equipment  costs,  as  submitted  by  Lima 
Ordnance  Depot,  for  processing,  installation  and  exercising 
16  combat  vehicles  in  dehamidified  storage  were  as  follows: 


1.  Initial  processing  costs  including  installation  into 
shelters  which  involves  blocking  up  of  vehicle  on  metal  stands 
used  in  the  oil  storage  tank  program  in  19U6  $  52.00 
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2,  Labor  costs  for  exercising  each  vehicle  2--rnan 
crew  for  Ip  minutes  or  l/2  man-hour 

3.  Total  labor  cost  <£  exercisirg  each  vehicle  for  3 

years  (12  x  S2,Uli)  $29.28 

U.  Cost  of  equipment  for  exercising  $uii00,00 

a.  Electric  porto-power 

hydraulic  pump  ~  S  U^O.OO 

b.  Diesel  cold  starting 

slave  kit  -  $3200,00 

c.  1/3  H.P.  2U-volt 
electric  gear  head 
motor  with  sprocket 

drive  -  $  7^0,00 

5,  Labor  and  material  costs  far  processing  and 
storage  of  16  -  JlUS  tanks  for  3  years  16  x  $52,00  / 

16  X  $29.28  /  SiihOO.OO  $5700.U8 

The  three  pieces  of  equipment  listed,  exercise  the  recoil 
mechanisms,  engine,  trar  s.nission,  forwai'd  contjnols,  elevating 
mechanisms,  and  suspension  on  the  light  tanks,  and  all  but  the 
suspension  on  the  medium  tanks. 

The  approximate  cost  of  all  the  material,  equipment  and 
labor  necessary  for  the  erection  of  the  16  tank  shelter  and 
the  installation  of  the  dehumicH.f5.ers  and  instrumentation 
therefore,  was  less  than  l/5th  of  the  cost  of  maintaining 
the  l6  tanks  for  three  years  under  conventional  procsssing. 

For  less  then  l/3  of  the  cost  of  conventional  processing  we 
were  able  to  const i*uct  a  minimum  shelter  and  prcxjess  and 
maintain  16  canks  in  operational  readiness,  by  means  of 
dehunidification,  for  three  years.  The  actual  cost  of  the 
test  installation  of  the  dehumidified  shelter  was  as  follows i 


Supply  and  erection  of  shelter 

60'  wide,  120'  long,  12'  high 

$11,889.00 

Installation  of  footings 

Labor,  equipment  end  material  to 
provide  electricity  to  shelter. 

V 

l,83U.OO 

including  wiring  and  fixtures 

$ 

611.00 

2  -  ICO  CFII  Desomatic  dehumidifiers 

$ 

1,190.00 

1  Kygrothemograph 

156.30 

2  Humid istats 

$ 

30. 8U 

U36 
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Labor,  equipiTEnt  and  material  for 

hooking  up  instruirentation  $  160,00 

Total  Cost  $15,871.11i 

Cost  per  square  foot  ^  2*20 


On  this  test  installation, we  arrived  at  a  cost  of  two 
dollars  and  tvrenty  cents  per  square  foot  on  hard  standing 
at  the  Lima  Ordnance  Depot.  Volume  procurement,  erection 
and  installation  of  shelters  deiiumidificrs  and  instrumentation 
should  bring  the  cost  dcse  to  $1.79  per  square  foot. 

The  coTiparative  costs  of  preservaticn  by  SB  9"li  end  D,  H. 
for  l6  i4i8  tanks  for  3  j'ears  areJ 

SB  9~li 

Initial  processing  (16  x  $500,1!7)  ~  $  8,002.72 

MIS  reprocessing  (12  x  $367. 8li  x  16)  $70,625.28 

Total  Costs  $78,628.00 


D.  H.  STORAGE 


Complete  labor,  material  and  equipment  costs  for  shelter, 
dehumidifiers,  instrumentation,  including  erection  and 
installation  $15,871.11; 

EqidLpment  costs  for  exercising  $  U,U00,00 


Labor  ard  material  costs  for  processing 
exercising 

Total  costs  of  D,  H,  storage 
Difference  between  D.  H.  and  SB  9-li 


$  1,300.U8 
$21,571.62 
$57,056.38 


To  go  a  step  further,  comparative  cost  figures  were 
actually  compiled  on  a  ten-year  basis.  It  is  realized  that 
the  figures  on  imintenance  operating  and  power  consumption 
costs  are  not  included,  however,  it  must  be  noted  that  test 
installation  costs  are  included  for  dehumidified  storage  end, 
as  poi..ied  out  on  the  previous  slide,  a  considerable  decirease 
in  cost  would  result  from  volume  procurement. 

SB  9-4; 

Complete  processing  every  3  years 
(3  X  $500.17  X  16)  $  2li,008.l6 

l-HS  reprocessing  every  90  days 
(37  X  $367.8U  X  16)  $217,761.28 

U37 
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Total  processing  and  MIS  reprocessing 
costs  S2Ul,769#idi 


Cost  per  veliicle 

15,110,59 

D,  H, 

Complete  labor,  materj.al  and  equipment, 
costs  for  shelter,  dehumidifiers, 
instrumentation,  including  erection 

and  installation 

15,871,11: 

Equipment  costs  for  exercising 

s 

h, koodoo 

Initial  processing  (16  x  352,00) 

'k 

•;? 

832.00 

Exercising  costs  (1^0  x  G2,Wi  x  16) 

❖ 

1,551.60 

Total  Costs 

$ 

22,651:.7l: 

Cost  ijer  vehic-le 

§ 

l,ia5.92 

Difference  in  cost  per  vehdcle 

SB  9-1: 

l5,no.59 

D.  H. 

1,1:15.92 

Difference 

^  13,69U.67 

Based  on  all  tiiis  information,  our  conclusions  and 
recommendations  were  that  we  should: 

1.  Divide  vehicles  into  categories  relating  to 
availability  for  immediate  combat  semrice. 

2.  Utilize  to  the  fullest  extent  the  existing  1,500,000 
square  feet  of  dehumidified  petroleiom  tank  storage  at  the 
seven  depots,  namely  Lima,  Red  River,  Letterkenny,  Tooele, 

Mr,  Pvainier,  Anniston,  and  Sierra,  for  storage  of  smaller 
Ordnance  items  than  vehicles, 

3.  Divide  the  vehicles  into  categories  of  low,  medium 
and  high  obsolesence  to  establish  a  V/ar  Reserve  so  that 
emphasis  can  be  put  on  a  determined  quantity  of  the  most 
Important  vehicles, 

h.  Based  on  data  already  compiled  up  to  date,  effect 
volume  procurement  of  proposed  shelters  and  equipment  for 
the  most  Important  vehicles. 
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$,  Store  as  many  vehicles  as  is  strategically  and 
economically  possible  in  areas  such  as  Arizona,  New  Mexico, 
Utah,  etc«,  so  selective  ventilation  can  be  utilised  in  the 
dehumidified  shelters, 

6,  Consider  DAPDs  or  SB  9“U  methnds  for  shipment  and 
interim  storage  not  exceeding  180  days. 

We  are  continuing  the  long  term  storage  project  at  Lima 
Ordnance  Depot  in  order  to  refine  the  many  details  that  can 
not  be  answered  at  the  present  time,  such  as: 

a.  Evaluation  of  other  shelters, 

b.  Evaluation  of  other  floor  requirements 

c.  Evaluation  of  various  types  of  insulation  for  the 
shelters  determine  whether  their  use  is  warranted, 

d.  Evaluation  of  various  types  of  sealers  in  actual 
application  on  the  shelters, 

e.  Evaluation  of  other  types  of  equipment  for  dehumidi¬ 
fiers,  instrumentation  and  exercising, 

f.  Evaluation  of  vehicles  not  exercised, 

g.  Evaluation  of  preservative  materials  as  compared  to 
regular  operating  oils  and  greases, 

h.  Obtain  power  consumption,  maintenance  and  operating 
costs  on  entire  project. 

From  the  preceding  information  it  is  apparent  that  an 
Mii8  vehicle,  for  example,  can  be  preserved  and  adeq\iately 
maintained  by  the  proposed  method  for  ten  years  at  approxi¬ 
mately  ^1,^00,  Therefore,  the  coot  for  2,000  M^S  vehicles 
would  be  53,000,000,  When  compared  to  present  day  processing, 
outdoor  storage  and  necessary  maintenance-in-storage  opera¬ 
tions  at  513,000  per  vehicle  or  530,000,000  for  2,000  such 
vehicles,  it  is  imperative  that  a  volme  program  as  proposed 
be  initiated  as  soon  as  possible.  The  Arsenal  is  of  the 
opinion  that  sufficient  information  has  been  obtained  to 
vrarrant  sucli  action.  As  improvements  in  any  phase  of  the 
proposed  program  are  tried  and  proven  a  continuing  test 
project,  they  can  be  incorporated  into  production  at  the  most 
appropriate  time.  Thank  you. 
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MH.  HIGGS:  In  eddition  to  the  people  who  have  made 
presentations,  there  is  a  wealth  of  talent  here  this  morning. 
I  think  we  can  take  on  all  comers  questions. 

TXOYD  (^ards  and  Docks,  Navy):  Has  Mr.  DeGroot 
stored  any  tracks  or  vehicles  of  tactical  type?  Has  he  any 
pictures  of  that? 

JiR.  DE  GROOT:  V.e  have  another  program  on  for 
tactical  vehicles  that  time  did  not  permit  me  to  mention. 

V/e  are  evaluating  cocooning  types,  and  we  have  run  into 
a  phenopiena  that  is  quite  interesting.  V/e  might  call  it 
osmosis  packed,  where  the  pack  keeps  the  moisture  out 
and  only  lets  the  air  in. 

CAPTAIN  PELTIER:  (Bureau  of  Yards  and  Docks,  Navy) 

I  would  like  to  know  vrfiere  the  location  is. 

MR,  DE  GROOT:  This  is  the  Lima  Ordnance  Depot, 

Lime,  Ohio. 

CAPTAIN  PELTIER:  Both? 

MR.  DS  GROOT:  No,  sir;  coceoning  is  at  Rarlton 
Arsenal,  Metuchen,  New  Jersey.  I  would  say  clear  through 
Office,  Chief  of  Ordnance,  before  any  visits  are  made  to 
these  projects. 

MR.  lEVY  (BuOrd,  Navy):  I  have^-I  don’t  know 
whether  you  would  say  this  is  one  question  with  three  parts, 
or  three  separate  questions.  The  first  question  is,  what  is 
the  relative  humidity  that  is  maintained  in  these  storage 
centers  of  yours?  I  would  like  to  give  them  to  you  one  at  a 
time. 


DE  GROOT:  Those  are  directed  at  me? 

Iffi.  LEVY:  Yes. 

f-ffi,  DE  GROOT:  In  the  Lima  project,  35  per  cent  is 
what  we  have  set  on  the  humidistctfe.  -We  have  a  seven  day 
hand  wound  hygrothermograph,  and  a  check  of  those  weekly 
charts  that  are  removed  from  the  hygrothermograph  indicate 
we  are  not  having  any  trouble  at  all  to  maintain  a  35  per 
cent  relative  humidity. 

MR.  LEVY:  Well,  the  second  question  is,  you  speak 
of  instrumentation,  what  type  of  instrumentation  do  you  have? 
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MR.  DE  OKOOT:  W611,  instrumentation  to  us  is  an 
operations  recorder  to  record  the  operating  time  of  tiie 
equipment,  of  the  dehumi differs;  hygrothermographs ,  as  you 
know,  are  to  record  the  temperature  and  humidity,  and 
humidistats  to  start  and  stop  the  machines, 

MR.  LEVY:  The  third  cuestion  is,  of  course,  you 
have  various  rubberized  mateilals  with  the  equipment,  I 
was  just  wondering  if  any  effect  on  these  rubberized 
materials  has  been  noticed,  particularly  in  low  humidities, 

MR.  DE  CROOT:  Not  in  this  program,  because  the 
actual  buildings  were  completed  in  December,  I  think 

that  might  be  directed  at  the  man  from  Goodyear,  He  might 
have  a  little  mere  information  on  that, 

liR.  HIGGS:  Mr^  Durbin? 

>!R.  DURBIN:  I  would  say  that  the  deterioration  that 
took  place  was  not  due  to  the  low  humidity;  it  was  due  to  other 
causes  * 

MR,  LEVY:  Thank  you  very  much, 

KENNEDY  (Cadillac  Tank):  I  want  to  ask  Jim, 
is  it  necessary  in  the  new  type  of  shelters,  Jim,  to  use  some 
type  of  static  desiccant  for  puUwiown  or  is  the  dynaitdc  imit 
able  to  do  that? 

MR.  DE  GROOT:  I  might  answer  when  we  did  the 

pull-down,  it  was  an  empty  shelter,  1  do  kaww  that  where 
there  is  stored  equipment,  such  as  production  equipment, 
using  a  lot  of  wood  dunnage,  you  have  two  choices;  to  increase 
the  capacity  of  the  dehumidifiers  cr  you  let  them  operate  for 
a  longer  period  of  time.  J  think  the  machine  lay-away  boys 
can  answer  that  better,  but  I  will  admit  the  initial  pull-down 
on  our  project  at  Lima  was  done  to  an  empty  shelter.  When  we 
put  the  materials  in,  we  had  very  little  hydroscoidc  material 
in  these  tanks.  We  were  even  using  steel  blocking.  Does 
that  answer  your  question.  Bob? 

MR.  KENNEDY;  Yes.  I  am  thinking  about  your  tank 
program,  your  oil  tank  program,  where  you  put  20  CFH  »inits 
in  now,  individually,  and  you  stick  four  or  five  vehicles 
in  that? 

KR.  DE  GROOT:  Yes. 

MR.  KENNEDY:  You  still  can’t  get  it  down  with  a  unit; 
can  you? 
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MR.  DE  GROOT:  Well,  they  ore  installing  DORS 
(denumidification  machines  manufactured  by  Desomatic 
Products)  and  they  may  use  larger  DORS  for  the  initial  pull¬ 
down;  that  is  very  possible, 

MR.  HIGGS;  Questions?  T  represent  the  Bureau  of 
Yards  and  Docks,  Navy,  or,  rather,  that  is  vhere  I  work,  and 
the  group  with  which  I  am  associated  does  the  shore  construc¬ 
tion  work  for  the  Navy  and  the  Marine  Corps.  own 
particular  branch  handles  the  construction  of  warehouses  and 
supply  depots  for  both  Marines  and  the  Bureau  of  Supplies  end 
Accounts. 

The  question  is  often  put  to  us  as  to  what  the 
cost  of  dehumidi'fied  warehouses  is,  and  seme  of  the  figures 
that  have  been  presented  this  morning  come  from  our  experience. 
We  are  under  a  statutory  limitation  of  six  dollars  a  square 
foot  for  a  warehouse,  and  recent  estimates,  bids,  rather, 
have  indicated  that  we  can  build  a  permanent  warehouse  with 
floor  at  grade  level  for  a  budgeting  figure  of  six  dollars 
a  square  foot,  including  a  modest  amount  of  roads  and  tracks 
in  the  vicinity  of  the  warehouse. 

If  we  go  to  a  platf arm-height  warehouse,  where  the 
floor  is  at  the  truck-bed  level,  the  cost  is  somewhat  more, 
but  we  can  still  meet  the  statutory  limitations.  Storage 
people  are,  it  seems  to  me,  over-conceiTted  with  the  cost  of 
providing  dehumidified  storage.  I  think  il  you  will  take 
Mr.  De  Groot's  figures  and  extend  them  a  bit  into  a  ten  y^ar 
period,  it  wi]iJ.  become  rather  inconsequential  as  to  whether 
his  warehouse  costs  two  dollars  a  square  foot,  $2.20  a  square 
foot,  S1,75»  or  whether  it  would  cost  four  or  six  dollars  a 
square  foot  for  a  good  storage  structure. 

The  savings  that  he  has  indicated  as  compared  to 
maints'nance  in  open  storage  would  amortize  the  structure 
quickly,  at  either  two  dollars  or  four  dollars,  or  six  dol¬ 
lars  a  sq’iare  foot.  It  is  possible  that  some  of  the  loca¬ 
tions  Uhere  we  have  storage  depots,  such  as  the  Marine  Depot- 
in  the  Mojave  desert— that  maintenance  and  storage  costs  are 
not  comparable  to  those  which  Mr.  De  Groot  has  stated  for  tJbe 
locations  in  wnidi  his  data  was  based.  At  Barstow  you  have 
got  dehumidified  storage  by  grace  cf  natiire,  much  as  the 
ancient  Egyptians  got  theirs.  However,  we  can  provide  the 
dehumidified  storage— I  say  we,  the  engineering  organizations 
of  the  military,  can  provide  the  necessary  climatic  conditions 
within  your  storage  space,  and  I  think  do  it  economically. 

The  main  problem  is  tc  determine  what  the  costs  are  of  doing 
the  job  of  maintenance  and  storage  without  dehumidified  stor¬ 
age,  and  what  the  results  might  be  with  dehumidified  storage. 


Discussion 
Pannel  Session  a6 


Wednesday  AM  Oct.  12,  1955 


The  Navy  Committee  to  Evaluate  Dehumidified  Storage 
which  I  Chair,  and  which  was  referred  to  by  Mr.  Rodenbaugh, 
has  been  expanded,  at  the  request  of  the  A.ssistant  Secretary  of 
Defense  for  Supply  and  Logistics,  to  include  the  Depai^ent 
of  Defense,  Army,  and  Air  Force  representatives.  We  have 
recently  submitted  a  report  which  indicates  that  the  military 
could  use,  in  our  opinion,  about  $2  million  square  feet  of 
dehamidified  space.  So  far  as  I  have  determined, «  we  have  in 
the  militarj’’  approxLTiately  1$  million  square  feet  of  that 
sp«).ce  now.  That  would  indicate  that  we  need  maybe  37  million 
more  square  feet  of  dehumidified  storage  space.  A  good  deal 
of  that,  I  think,  can  be  done  by  conversion  of  existing  ware¬ 
houses;  some  of  it  would  require  new  construction. 

In  the  opinion  of  the  Committee,  and  other  irifor- 
mation  which  we  have  been  able  to  collect,  we  think  that  by 
activation  of  this  amount  of  dehumidified  storage  area  we 
can  realize  a  savirigs,  after  amortization  of  capital  dolla3*s, 
of  about  two  dollars  per  square  foot  of  dehumidified  space. 

If  we  are  right  in  our  appraisal  of  that  situation, 
a  few  cents  more  or  a  few  cents  less  per  square  foot  for 
dehumidified  space  is  not  of  very  much  economic  importance. 

A  saving  of  two  dollars  per  square  foot,  of  cc»z6»,  will 
amortize  a  six  dollar  square  foot  structure  in  approximately 
three  years.  That  i-s  the  statutary  limitation  in  which  we 
are  currently  placed  for  new  construction.  It  would  not  be 
nearly  so  expensive  for  most  storage  structures  I  have  seen, 
to  convert  them  from  conventional  warehouses  to  dehumidified 
warehouses . 

The  structures  at  Naval  Supply  Depot,  Mechanicsburg, 

Pa,,  on  which  our  film  was  based  are  warehouses  that  we  built 
during  World  War  II,  a  lot  of  them  wood  frame  buildings.  When 
we  tackled  the  job  of  dehumidifying  them  we  had  a  great  many 
apprehensions,  but  we  have  been  able  to  continue  to  maintain 
a  relative  humidity  of  hO  per  cent  or  slightly  less  in  those 
structures,  for  a  very  economical  operation  cost.  The  aver¬ 
age  is  about  $h,856  a  year  for  maintenance  of  the  dehumidifi¬ 
cation  equipment,  its  operation  and  maintenance  of  dehumidi¬ 
fication  features  of  the  building. 

As  Mr,  Rodenbaugh  said,  they  have  realized  other 
econcjndes  in  the  maintenance  of  the  structure  generally, 
idiich  offset  that  approximately  five  thousand  dollar  cost 
of  operation  of  dehumidification  features,  I  am  sure  the 
engineering  services  of  the  military  are  willing  and  anxious 
to  help  any  of  the  storage-management  bureaus  with  their 
problem  of  providing  dehumidified  storage  space,  and  the 
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Secretary  of  tte  Navy  has  requested  that  the  management 
bureaus  of  the  Navy  detemine  what  rrffiterial  they  have  which 
is  eligible  for  dehumidified  ctorage  sal  present  that  infor¬ 
mation  to  tine  Chief  of  Naval  Material,  who  will  present  it 
to  the  integrated  Committee  to  Evaluate  Dehumidified  Storage* 

So  we  hope  to  present-  an  all-inclusive  report  for  the  Navy 
Department  in  that  respect.  Since  the  Committee  has  been 
augmented,  if  the  other  services  care  to  join  in  the  presen¬ 
tation  of  tbat  infcnna tion,  we  will  try  to  get  up  an 
integrated  report  for  the  military  departments. 

Are  there  any  other  questions  that  we  can  answer 
for  you  at  this  time? 

r-IR.  LLOYL'  (DuDocks):  I  have  a  question  for  Mr.  DeGroot, 
will  he  give  us  a  little  on  his  stock  exercising  of  aiitomotive 
equipment  as  stored  in  DK,  jeeps,  trucks,  and  that  type  of 
thir.g,  rather  than  tanks? 

MR.  DE  GRDCT :  Well,  there  appears  to  be  a  difference 
of  opinion  relative  to  exercising  the  components  of  trucks, 
but  it  is  my  personal  opinion  that  for  the  money  invested  in 
the  exercising  of  components  like  the  recoil  mechanism, 
turret  controls,  elevating  mechanisms,  engine  and  final  drive 
of  tanks,  that  it  sure  will  not  do  any  harm,  and  I  think  it 
will  do  some  good. 

Actually,  we  lubricate  the  mating  surfaces  and  there 
are  various  other  advantages  to  gain  from  exercising  of  those 
types  of  components.  I  know  they  had  a  program  on  it  for 
the  Air  Force  which  they  were  using  for  exercising  of  the 
tactical  vehicles.  There  again,  I  think  for  the  money  expended, 
it  is  well  worth  it. 

MR.  E.  R.  QUEER  (Penn.  State):  I  would  like  to  comment 
on  something  I  have  noticed,  the  trend  here,  in  this 
dehumidificaticn  work;  the  hiiniidities  that  are  being 
recommended  to  preserve  equipment  have  been  gradually  creeping 
up.  Captain  Donald,  we  will  recall  that  we  started  with  a 
30  per  cent  humidity  as  a  safe  humidity  for  shipboard  instal¬ 
lation  and  ho  per  cent  for  warehousing  purposes.  The  reason 
for  the  difference  was  that  the  diurnal  tonperature  fluctu¬ 
ation  in  the  warehouse  was  much  less  tlian  it  would  be  aboard 
ship.  In  the  caves,  where  the  temperature  condition  is 
relatively  stable,  we  are  recoronending  )i2  per  cent  relative 
humidity. 

Nov,  I  notice  a  trend  to  go  to  50  per  cent  relative 
hiunidity.  I  think  that  is  an_unsafe  condition.  Ariry  Ordnance 
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is  usinr  it,  it  is  tinie,  for  heated  warehouses,  but  they  are 
taking  an  element  of  risk  for  that  purpose,  viiere  they  don’t 
want  to  spend  tiie  funds  necessary  to  install  the  dehumidi¬ 
fication  equipment.  That  is,  the  desiccant  type  of 
dehumidification. 

There  is  another  point  I  should  like  to  direct  your 
attention  to,  the  matter  of  use  cf  insulation  in  hutments. 

This  comes  back  into  the  picture  repeatedly,  but  very  little 
has  been  mentioned  about  the  use  cf  the  viiite  surfaces  on 
the  outside  of  the  hutment.  If  you  will  recall,  oil  companies 
are  using  very  excellent  white  paint  on  the  exterior  of  their 
tanks,  just  for  this  purpose,  cutting  down  diurnal  temperatvu'e 
changes.  I  suspect  this  might  have  an  excellent  application 
for  military'  storage. 

Another  point  touched  on  was  the  matter  of  having 
dunnage  in  these  hutments,  particularly  where  they  were 
exposed  to  water,  and  the  diurnal  temperature  change,  daily 
temperature  change  is  a  rather  important  factor.  It  can  vary 

widely. 

0 

If  there  is  adequate  dunnage,  this  can  tend  to  stabilize 
the  condition,  without  causing  any  condensation  in  the  material, 

CAPTAIN  DONALD:  I  would  like  to  say  one  or  two  words. 

I  have  been  out  of  this  game  for  a  long  time,  since  *U6,  as 
a  matter  of  fact,  although  I  was  out  at  Lima  when  they 
mentioned  the  start  of  those  oil  tanks,  fer  instance. 

The  Navy  built  in  '39  and  ’hO  what  I  think  is  probably 
the  first  deiiunidified  warehouse,  up  in  Fniladelphia.  It  was 
built  to  take  care  of  the  submarine  battery  condition.  We  had 
lost  all  the  batteries  we  had  there  we  thought  we  were  going 
to  use  for  SR,  0  boats,  in  World  War  II.  The  roof  was  leaking, 
the  doors  were  corroded  at  the  bottom,  and  what  not.  Tne 
average  condition  of  warehouses — vrfien  you  get  into  dehumidification, 
at  least  it  keeps  the  roof  diy  and  at  least  it  keeps  the  windows 
closed,  and  things  of  that  sort.  That  warehouse,  incidentally, 
is  not  being  used  now,  I  believe? 

I!R.  KIGGS:  So  I  understand. 

CAPTAIN  DONALD:  Carrier  machines  in  it.  When  the  initial 
thing  -  started,  the  only  people  that  I  remember  that  knew 
anything  about  this  were  Cargocaire  and  Electro-Dryer, 

Cargocaire  on  ship  and  Electro-^ryer  in  the  warehouse — tiydng 
to  get  them  interested  in  that  at  that  time. 

Of  course,  the  war  came  along  and  this  thing  fell— 
it  had  -to  be  reborn,  after  the  war  was  over.  You  haven’t 
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mentioned  the  important— you  talk  about  machine  tools, 
steel  surfaces,  and  things  of  that  sort,  for  instance,  when 
we  dehumidify  a  shijj,  we  dehumidify  every  kind  of  material 
you  can  think  of,  not  only  rubber,  drawings,  records,  things 
of  that  sort,  itiich  in  ordinary  storage  would  deteriorate  to 
the  point  where  they  are  absolutely  unusable  even  in  tw  er 
three  years,  in  ordinary  storage,  whereas  in  a  matter  of  ten 
to  fifteen  jears,  they  would  be  absolutely  no  good. 

We  keep  all  those  things  on  a  ship— even  toilet  paper, 
which  the  American  seaman  wouldn't  go  to  sea  without.  I  had 
occasion  to  get  70  destroyers  recommissioned  in  San  Diego, 
and  we  couldn't  even  get  started,  because  we  had  no  hand  tools, 
no  screw  drivers,  no  monkey  wrenches,  no  kerosene  in  quantity 
to  get  the  grease  off  the  machinery.  At  any  rate  the 
dehumidification,  I  think,  is  even  more  important  for  all 
things  other  than  steel  surfaces. 

Mow,  we  were  never  hble  to  persuado  the  Maritime 
Ccxnmission,  for  instance,  to  use  dehumidification  on  their 
ships.  They  had  a  test  in  about  'ir?,  or  'U7>  I  think 
it  was — you  remember  that?  Up  at  New  York?  They  decided 
against  it,  decided  it  wasn't  any  use.  They  say  now  they 
are  doing  pretty  well.  Of  course,  they  take  all  the  stores 
off  the  ship,  for  one  thing,  and  they  haven't  got  all  the 
electrical  equipment  and  delicate  instruments  and  things  we 
have.  In  the  old  days  we  used  to  strip  the  gauge  board,  in 
an  engine  room,  and  put  that  in  a  storehouse. 

Talking  about  exercising  tanks,  we  wrote  into  the 
original  regulation  a  prohibition  on  jacking  any  machinery. 

I  frankly  don’t  believe  that  exercising  is  worth  a  dam,  and 
I  think  how  many  years  is  it  going  to  thke  you  to  find  out 
about  it.  It  saved  us  no  end  of  labor,  no  end  of  cost.  It 
is  a  very  expensive  thing.  In  additian,  we  used  a  polar 
compound  preservative  that  we  picked  up  from  the  Bureau  of 
Ordnance,  and — that  was  before  the  war,  that  we  pidced  that  up. 

Incidentally,  this  all  started  around  about  '38  snd 
not  after  the  war.  Ve  used  that  thin  film  preservative 
compound,  in  order  to  take  care  of  the  time  you  wanted  to 
make  repairs  and  things  of  that  sort.  That  stuff  did  not 
have  to  come  off.  I  think  it  has  been  vevy  successful.  I 
don't  know  whether  or  not  that  is  being  used.  For  instance, 
you  saw  them  going  around  spraying  the  new  machine  tool  in 
storage.  '»fnat  the  heck  good  does  that  do?  I  don't  think  it 
does  any  good.  You  fog  that  stuff  around,  and  you  are  not 
getting  it  on  the  inside.  There  is  a  question  in  my  mind  as 
to  whether  or  not  it  is  worthwhile, 
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As  far  as  the  initial  drying  is  concerned,  that  this 
gentleman  mentioned,  we  den  't  bother  about  that,  just  start 
the  regular  dehumidifier,  and  that  will  maintain  status 
quo  after  you  go  in;  isn*t  that  correct?  We  don't  put  extra 
capacity  in  purposely  in  order  to  bri-ng  down  the  hi^fUty 
quickly.  I  think  that  is  of  very  minor  importance. 

But  it  is  a  fact~-you  mentioned  dunnage.  I  talked 
jokingly  of  getting  a  bale  of  cotton  and  spreading  it  out 
over  the  engine  floor  plates,  to  let  it  take  the  bounce. 

This  can  go  on-~bat  even  now  I  hear  you  talk,  and 
you  are  still  just  getting  started  in  it, 

Iffl,  HU!-1MEL  (Bulged):  Are  all  the  vessels  in  the 
Reserve  Fleet -dehumidified  with  the  stores  Intact? 

CAPTAIN  DONAIDi  Absolutely-*-!  believe  I  can  say  so. 
Open  boxes  are  left  in  bins;  everything  is  left  on  board. 

The  only  thing  that  originally  was  taken  off  was  gasoline 
and  alcohol, 

HR,  COLVIN  (Cargocaire)j  There  are  three  commezits 
I  have  to  make,  two  of  which  I  got  from  the  talks, 

I  notice  that  in  some  of  the  figures  shown,  the  cost 
of  the  dehvm- •-•ilfication  equipnent  was  only  about  five  per 
cent  of  the  Cf-’St  of  the  total  installation,  and  so  the 
money  is  in  the  building,  rather  than  the  equipment 
manufactured, 

I  was  afraid  someone  would  get  tlie  idea  that  the  cost 
was  in  the  machinery.  It  is  very  little,  as  far  as  the 
machinery  is  concerned. 

Then  someone  mentioned  that  the  packages  which  have 
bags  of  silica  gel  or  activated  alumina  in  them,  if  they  are 
put  in  dehumidified  storage,  they  are  ready  to  go  with  full 
capacity  when  they  leave  that  storage,  rather  than  being 
almost  exhausted. 

By  the  sane  token,  the  Navy  should  consider  the 
dehumidified  ships  that  are  their  cargo  ships,  lETS  ships, 
because  you  may  be  a  month  or  so  in  public  quarters  and  want 
to  have  it  go  ashore  full  charge,  TTie  Navy  is  a  little  slow 
on  that* 


To  back  up  Captain  Donald-— we  started  together  in 
’3B,  ourselves— these  Maritime  ships  that  are  laid  up  do 
deteriorate,  I  was  on  the  train  talking  to  a  Westinghouse 
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ran  who  had  come  from  the  two-tanker,  which  is  electric  drive, 
and  they  tried  to  put  this  ship  wi.ich  was  out  of  commission, 
had  been  out  a  matter  of  two  years,  back,  and  it  was  a 
$16U>00C  job,  just  on  the  electric  drive,  because  the  rotor 
winding  and  everything  else  was  so  sopping  wet— and  you  can 
do  a  lot  of  dehunidification  for  Cl6U,000. 

fffl.  HIGGS:  Mr,  Colvin  is  with  Cargocaire,  Tf^e 
representatives  of  other  dehunidification  manufacturers  are 
here,  and  I  would  just  like  to  introduce  them  so  that  any 
of  you  who  wish  to  talk  with  them  will  know  who  they  are. 

They  have  also  left  some  of  their  literature  h^re  on  the 
table,  A  good  deal  has  already  disappeared, 

Mr.  Hass,  of  Dryomatic,  would  you  rise  so  the  gentlemen 
can  see  you?  George  Simpson,  Pittsburg  Klectric  Drj'er. 

Gunner  Asker,  De somatic  Products.  Have  I  missed  anybody 

that  is  here  representing  dehiunidification  machine  manufacturers? 

LT.  OOI^MDSH  ALLAH  (ASO):  I  would  like  to  ask  Mr.  DeGroot 
his  opinion  on  th-e  frequency  of  exercising  equipment  stored 
in  DH  storage,  krom  past  experience,  we  have  had  more  or  less 
of  a  costly — considered  a  very  costly  program,  due  to  the  fact 
that  it  necessitated  a  deterrent  to  DH  storage— removing 
spark  plugs  of  gasoline  jobs,  and  injectors  on  diesel  equipment, 
and  many  tiines  exhaust  systems  had  corrosive  gases  left  in  or 
moist'ure,  and  removing  valve  cover  plates,  venting  crankcases, 
draining  radiators,  gasoline  fuel  pumps,  carburetors. 

Considering  all  those  facts,  I  would  like  to  know  what 
frequency  he  would  recommend  in  exercising  general  equipment. 

MR.  DE  GROOT:  In  my  presentation  I  indicated  that 
it  was  tne  opinion  of  several  Ordnance  personnel,  based  on 
previous  study  and  over-all  analysis  of  the  subject  matter, 

■'-hat  we  thought  that  periodical  exercising  of  certain  compo¬ 
nents  of  combat  vehicles  was  justified. 

Getting  back  to  ray  talk,  we  have  worked  cut  exercising 
procedures  with  this  equipment  that  amounts  to  about  two 
dollars  and  forty-four  cents  per  vehicle  every  90  days. 

But  in  order  to  back  our  opinion  in  a  continuing  test  program 
at  Lima,  we  are  evaluating  exercised  vehicles  against  non- 
excrcised  -vehicles,  and  also  certain  stages  of  no  processing 
up  to  the  processing  of  the  engine  where  we  think  we  will 
have  to  combat  tlie  products  of  combustion,  so  that  is  all  the 
information  I  have  right  now, 

V/e  are  going  ahead  with  the  evaluation  of  exercised 
vehicles  against  nonexerclsed  vehicles.  It  may  take  us  one, 
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two,  or  three  years.  V.'e  have  torn  down  these  vehicles  that 
we  have  in  these  outside  hutments  that  I  described  in  my 
presentation,  and  we  have  photographic  evidence  of  every 
deficiency  in  the  vehicle  before  they  were  put  in. 

:Jow,  we  may  tear  them  down  in  one,  two,  or  three 
years,  and  compare  the  results  obtained  from  exercisinn  as 
against  nonexercising,  as  well  as  using  the  lubes  that  are 
involved  in  the  vehicles  against  the  preservative  compounds. 
Does  that  answer  your  question? 

LT.  CO!f!AMDER  ALLAN:  Yes,  sir;  thank  you,  sir. 

!'TR.  W.  F.  PINE  (Dri-Stoi*e  Facilities,  Washington): 

We,  ourselves,  are  interested  in  design,  construction,  main¬ 
tenance  on  dehumidified  storage  facilities,  A  good  deal  of 
this  discussion  has  been  focused  on  long-term  storage  of 
military  vehicles  and  military  equipment,  I  would  like  to 
ask  Mr,  Rodenbaugh  trtio,  I  think,  has  had  a  great  deal  of 
experience— or  would  have  the  most  experience,  probably — > 
what  his  opinion  is  on  the  advantages  of  dehumidification 
in  active  warehouses;  that  is,  in-and-out  warehouses, 
rather  than  long  term.  Is  there  any  advantage  to  be  gained? 

HE.  RODENBAUGH:  We  believe  there  is  a  very 
definite  advantage  to  be  gained,  I  spoke  of  seme  of  the 
activity,  or,  rather,  I  didn’t  speak  of  activity  in  these 
warehouses.  For  instance,  in  these  warehouses  at 
Kechanicsburg,  we  have  a  great  deal  of  activity,  I  have 
records  here  of  the  door  opening  time,  tonnages  brought  in, 
and  the  tonnages  taken  out,  I  think  they  are  quite 
significant. 

For  instance,  last  year.  Building  No,  7  at 
I?echanicsburg~we  handled  lli,686  tons  in,  and  6,091  tons  out. 
The  tons  handled  per  hour  of  door  opening  time  were  JO,  That 
is  an  active  warehouse.  It  isn't  one  where  the  doors  are 
left  open  all  day  long.  But,  at  the  present  time,  we  are 
confronted  with  the  building  of  buiitlings  outside  the  conti¬ 
nental  limits  of  the  United  States,  The  location  is  one  of 
the  worst  in  the  world.  The  activity  will  be— it  will  be  a 
rather  active  base.  We  are  at  the  present  time  planning  on 
preparing  all  the  buildings  for  dehumidifi cation  and  installing 
dehumidification  in  one  of  the  buildings. 

In  the  arrangement  of  the  stores  at  this  base,  we 
are  planning  to  put  these  slower-moving  items  in  the  DH  ware¬ 
house,  I  will  say  that  a  great  deal  of  the  opposition  to 
dehumidifying  an  active  building  ie  one  of  a  lack  of  education. 
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The  storage  operators  believe  that  you  should  only  dehuinidify 
dead  storage  space.  Gradually  we  wil]  overcome  that  situation, 
I  am  sure. 


But,  in  so  far  as  tiiose  of  us  who  are  concerned 
basically  with  preventing  deterioration  of  material,  we 
believe  that  dehomidification  of  active  wai-ehcuses  is  sup¬ 
plemental  protection  we  can  give  very  economically  to  our 
stores. 

'Vii*  Thank  you  verj'  much,  I'r.  Pine,  for  the 

question,  anci  Mr.  Rodenbaugh's  answer.  I  was  concerned  that 
the  topic  might  not  come  up,  and  I  am  glad  it  did, 

MuR.  QUEER:  Possibly  we  can  get  -Golonel  Cook  to 
comment  on  his  experience  in  the  Transportation  Corps  with 
preservation  of  some  of  the  things  he  had  to  deal  with, 
and  in  the  light  of  some  recent  emergency  experience  that 
arose. 


COLO'JEL  COOP:  Cook  is  my  name;  I  am  just  retired 
from  the  Army.  I  was  with  the  Trans p^ortati on  Corps.  I  was 
given  the  assignment  to  tie  up  some  locomotives  for  stor¬ 
age  for  ten  years.  Me  cocooned  the  locomotives,  put  a  metal 
pan,  an  18  gage  pan  on  the  base,  cocooned  it  with  a  roof  on 
top,  with  ample  circulation  of  air. 

The  longest  one  was  in  about  two-and-a-half  years. 

As  a  result  of  an  emergency  in  New  England,  the  Transportation 
Corps  offered  forty  of  these  locomotives  to  the  New  York, 

New  Haven,  and  Hartford,  I  think:  it  was,  and  they  were  given 
li8  hours  to  depreserve  and  get  those  locomotives  into  oper¬ 
ation, 

I  understand  from  some  of  my  friends  at  the  depot 
that  they  met  the  deadline,  they  were  able  to  get  them  out 
and  get  them  rolling  in  U8  hours,  V/e  had  a  schedule  of 
reprocessing  those  locomotives  at  the  time  we  put  them  up. 

It  was  practically  a  situation  of  servicing  the  units  prior 
to  when  they  went  in.  From  my  understanding,  they  have  op¬ 
erated  all  successfully. 

MR.  ASKER  (Desomstic  Products):  I  might  add  in 
that  program  of  preserving  the  diesel  locomotives,  they  had 
an  internal  volume  of  about  8,000  cubic  feet,  and  there  was 
used  a  smell  package  unit  of  20  CPli  capacity  that  was  dis¬ 
cussed  previously,  and  the  cocoon  was  supported  with  quite 
a  bit  of  woodwork,  which  had  a  high  moisture  content  when  we 
started  to  put  the  machines  on  the*^ackage,  and  calculating 
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how  much  moisture  we  had  to  remove — it  would  take  at  lea:>t 
three  months  of  operation  to  pull  the  package  down,  but  it 
only  took  about  20  days. 

The  reason  for  that  is  that  the  diffusion  to  the 
outer  surfaces  of  the  wood  is  comparatively  slow.  You 
readily  evaporate  the  external  layer  of  moisture,  but  you 
have  a  slack,  because  this  diffusion  is  rather  slow. 

There  is  another  consideration  too.  In  reference 
to  pull-down,  if  you  can  time  your  period  when  you  put  the 
machines  on  the  stream,  you  ^culd  do  it  in  the  spring  or 
summer  or  in  the  fall,  but  not  in  the  winter  time,  during 
the  coldest  time  of  the  :,‘B3r,  because  if  you  have  very  cold 
air  with  maybe  only  ten  grains  of  moisture  going  into  the 
machine  and  you  are  pulling  back  to  the  package  a  certain 
grain  of  moisture,  you  only  have  a  pickup  capacity  of  ten 
grains  for  the  dunnage,  and  that  has  to  be  removed.  Thjere- 
fore,  if  you  do  it  when  you  have  more  machine  capacity  and 
more  pick  up  capacity,  with  warmer  air,  you  pull  down  faster. 
Thank  you. 

COLONEL  COCK:  One  other  thing  you  night  be 
intei’ested  in,  in  supplementing  Or.  Queer's  statement  about 
the  "balance  wheel"  of  the  dunnage  on  the  interior  of  the 
package— we  put  this  roof  on  the  top  to  support  the  cocoon, 
because  we  didn’t  want  any  sharp  edges  or  angles,  and  we 
were  able  to  maintain  a  very  even  relative  humidity  line, 
even  though  we  had  20  and  30  par  cent  fluctuaLions  of  tem¬ 
perature  on  the  outside.  V/e  have  had  these  stored  at 
Charleston,  South.  Carolina,  and  as  you  know,  the  niuni'Jity 
is  very  high  there.  As  some  of  you  Ordnance  gentlemen  know, 
we  are  very  near  the  paper  mill  there.  We  had  some  very 
bad  acid  conditions  there  too.  But  tiiey  were  stored,  and 
that  wooden  content  did  equalize  the  line.  We  had  a  very 
straight  line  and  maintained  it  between  30  and  35  per  cent, 
maintained  it  in  spite  of  the  varied  fluctuation  in  temper¬ 
ature. 


MR.  HTOGS:  Are  there  any  further  questions-’  We 
have  run  out  time  out,  about  four  minutes  over,  so  I  will 
adjourn  the  Pannel  Session. 

Thank  you  all  for  your  kind  attention.  I  hope  we 
have  been  of  helo  to  you. 
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During  the  last  15  y -irt:  both  industry  and  government 
agencies  have  made  inpoirtant  advances  in  the  packaging  cf 
equipment  and  supplies  for  shipment  and  for  prolonged  storage. 
Much  of  this  progress  has  been  accon^jlished  through  the 
cooperative  efforts  of  industry  and  the  military  services. 

The  storage  aiid  movement  of  great  quantities  of  supplies  dur¬ 
ing  wartime  emergencies  necessitated  the  establishment  of 
many  research  and  development  contracts  pertaining  to  pack¬ 
aging  materials.  Some  of  the  problems  encountered  in  the 
earlier  days  have  been  solved;  others  are  now  being  cared  for 
by  tentative  methods;  many  are  being  investigated  at  the  pres¬ 
ent  time  and  many  others  probably  exist  which  deserve  immedi¬ 
ate  engjhasis. 


Improvement  of  any  of  the  existing  packaging  procedures 
is  desirable,  but  new  orojects  should  also  be  established  to 
collect  fundamental  data  which  could  be  used  to  develop  pack¬ 
aging  materials  of  quality  superior  to  any  now  in  use.  For 
example,  emphasis  should  be  placed  upon  the  development  of  a 
material  that  could  be  used  as  an  outer  wrap  for  supplies 
subjected  to  tropical  storage  environments.  This  material 
niust  be  resistant  to  the  corrosive  attack  of  the  eleiments  as 
well  as  the  attack  of  insects  and  furgus. 


Too  much  emphasis  cannot  be  placed  on  the  points  which 
Admiral  Furth  brought  out  in  bis  address  on  the  first  day  of 
the  symposiizm.  To  one  in  particular  I  would  like  to  call 
your  attention.  Equipment,  whether  it  be  guns  or  bearings, 
that  is  mieant  to  be  used  In  the  field  of  operation  should  be 
packaged  ready  for  use  upon  opening.  Spare  parts  for  machinery 
should  be  packaged  where  possible  in  individual  units  to  pre¬ 
vent  waste.  The  time  is  past  for  using  one  bearing  out  of  a 
package  of  a  dozen  and  discarding  the  others  or  tryii^  to 
repackage  them  for  use  at  a  later  date.  These  component  parts 
should  be  ready  for  assembly  upon  opening  the  package  and 
shotild  not  require  special  cleanixr,  or  lubrication  before 
assembly.  To  make  this  possible,  packaging  materials  not 
affected  by  synthetic  fluids  and  greases  should  be  adopted 
and  put  to  use  without  delay. 


It  is  the  responsibility  of  the  military  services  to  see 
that  the  equipment  needed  in  military  operations  be  packaged 
so  that  it  mjay  he  transported  and  put  into  service  in  any 
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location  on  the  globe.  The  nethods  of  packagir^  naist  be 
econoaical  but  efficient.  We  can  no  longer  take  chances  that 
rital  equipment  may  reach  far  away  bases  in  unusable  condi¬ 
tion.  This  task  can  be  acconplished  through  effective 
research  and  development  on  packagir^  materials  and  methods 
coupled  with  rigid  specifications  to  ensure  that  these  pack¬ 
aging  standards  are  met.  It  is  also  inportant  that  enphasis 
be  placed  on  new  t3rpe8  of  materials  the  basic  conponents  of 
which  will  not  become  scarce  during  wartime.  It  is  hoped 
that  the  session  ’•.his  afternoon  will  serve  to  establish  some 
of  the  packaging  iieeds  upon  which  special  arphasis  should  be 
placed , 

We  are  going  to  present  today  in  condensed  form  the  pro¬ 
jects  and  tasks  pertaining  to  packaging  now  under  study  by 
the  military  either  in  their  own  laboratories  or  under  con¬ 
tract  with  other  laboratories,  Vfe  shall  have  three  speakers, 
one  each  for  the  Air  Force,  the  Arnjy,  and  the  Navy.  Since 
work  on  material  handling  is  being  presented  in  several  of 
the  othar  technical  conferences  now  in  session,  this  meeting 
will  be  concerned  mainly  with  packaging  projects. 
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Research  and  Developioent  Packaging  Program  of  the  Aripy 

Mr,  A.  V,  Grundy 
Director,  Container  Laboratories 
of  the  Quartermaster  Corps 
Food  and  Container  Institute,  Chicago,  Illinois 


Before  I  start  on  this  presentation  of  the  Research  & 
Development  Packaging  Program  of  the  Army,  I  would  like  to 
bring  to  your  attention  the  fact  that  this  covers  7  Branches 
of  the  Service  —  The  Quartermaster  Corps,  The  Corps  of 
Engineers,  The  Ordnance  Corps,  '"he  Signal  Corps,  The  Medical 
Corps,  The  Chemical.  Corps  and  The  Transportation  Corps.  It 
will  be  impossible  in  the  time  allotted  me  —  30  to  35 
minutes  —  to  present  an  over-all  program  of  the  Research  & 
Development  Packaging  activities  of  those  7  Branches  of  the 
Service.  For  that  reason,  the  Anry  has  specifically  chosen 
four  of  these  Services  for  me  to  present  to  you  and  to  give 
you  the  highlights  of  their  Research  Sr  Development  Packaging 
Programs  for  your  consideratj.on  and  your  assistance  in  carry¬ 
ing  out  this  work. 

The  four  Services  are:  The  Quartennaster  Corps,  The 
Corps  of  Ergineers,  The  Ordnance  Corps,  and  The  Chemical 
Corps. 

In  the  case  of  the  Quartermaster  Corps,  the  Research  & 
Deve7.opii»nt  activities  are  in  the  field  of  preservation, 
packaging  and  packing  of  Quartermaster  items  of  supply,  such 
as  rations,  clothing,  chemicals,  equipage  and  mobile  units 
and  machinery  involving  the  research  required  to  solve  basic 
problems  in  packaging.  This  also  includes  the  development  of 
test  methods  for  the  evaluation  of  container  performance 
under  military  supply  lir^  hazard sj  the  design  of  containers 
to  jneet  the  requirements  of  military  operations  for  both 
zone  of  interior  or  overseas  destinations;  and  to  devise 
special  packaging  and  preservation  techniques  to  assure  pro¬ 
tection  of  the  contents  of  containers  against,  deterioration 
and  daofige  when  shipped,  stored,  and  handled  under  diverse 
enviroiauental  and  climatic  extremes. 

The  followirg  exairples  of  areas  of  investigation  in  tte 
packagiiTg  fields  will  serve  to  amplify  and  further  Illustrate 
th  scope  of  packaging  and  packing  reseturch  and  development 
s<.tivities  presently  being  undertaken  by  the  Quartermaster 
Corps : 
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The  first  one  -  "Investigation  and  Technological  Studies 
Required  for  the  Establishment  of  Test  Methods,  Design  Tech¬ 
niques,  and  Performance  Standards  for  Containers,  Packaging 
Materials,  and  Comnonents. ■* 

This  involves  internal  and  external  research  activities 
on  a  cooperative  basis  with  the  Corps  of  Er^ineers  for  the 
development  of  devices  for  measuring  and  recording  shocks  in 
containers  and  contents  during  handling  and  transportation 
operations  in  order  to  accumulate  data  for  use  in  design  of 
containers,  internal  blocking  and  bracing,  and  cushioning. 
This  also  includes  impest igat ions,  of  commercially  available 
instinuaents  for  meastu*ing  shocks  in  containers  and  contents 
during  handlii^  and  transportation  operations. 

In  addition,  the  Quartermaster  Corps  is  investigating 
shock- recording  devices  for  aerial-delivery  packaging  systems. 
It  is  planned  that  such  a  recoirder  would  show  the  number, 
magnitude,  and  direction  of  ingsacts  to  which  shippir^  con¬ 
tainers  and  contents  on  aerial— delivery  platforms  are  sub¬ 
jected  when  delivered  by  air  drop. 

Industry  survey  lias  indicated  that  commercially  avail¬ 
able  instruments  do  not  meet  the  requiremento  for  these 
iu^iortant  studies;  therefore,  research  contracts  have  been 
let  to  design,  develop,  fabricate,  aixi  deliver  such  a 
shock-measuring  and  recording  device. 

Second  -  "The  establishment  of  Performance  Standards  for 
Containers  in  Terms  of  Laboratory  Testing  Methods." 

An  investigation  of  the  performance  of  standard  con¬ 
tainers  under  field  conditions  serves  to  determine  those  con¬ 
tainers  meeting  minimum  satisfactory  performance  levels  for 
use  as  laboratory  test  standards.  These  investigations 
include  the  performance  levels  for  multiwali  shippir^  sacks, 
V-board  fiberboard  boxes  of  the  standard  type  and  the  newly 
designed  diagonally  slotted  type,  wood,  wood-cleated ,  and 
paper-overlaid  veneer  fabricated  containers.  The  over-all 
investigation  is  progressive  towards  the  reduction  in  tare 
weight  and  cube  to  achieve  economical  shipping  containers  to 
meet  the  performance  levels  in  the  military  supply  line. 

Cooperation  in  these  investigations  is  maintained  with 
industry  and  leading  technologists  in  the  testing  and  evalua¬ 
tion  field,  mainly  by  Quaitermaster  Corps  representation  on 
AjSTM-L-lO  Committees, 
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Third  -  "The  Study  of  New  Structural  Principles  aod  Tech¬ 
niques  for  Cont.ainer  resign  and  Construction." 

The  Uriivorsity  of  Texas  is  conducting  intensive  research 
and  development  in  the  design  methods  for  wooden  containers 
to  insure  more  balanced  and  economical  construction.  The  For¬ 
est  Products  Laboratory  is  engaged  in  the  establishment  of  a 
series  of  "units"  and  "constants"  baaed  on  physical  properties 
of  fiberboard  con?)onents  that  can  be  used  (together  with  geo- 
B^trical  and  design  characteristics  of  containers  and  environ¬ 
mental  data)  to  conpute  stacking  strer^th  of'  fabricated  fiber- 
board  containers. 

Fourth  -  "Adaptation  and  Development  of  Containers  for 
Cloth,  Non-Goiiroressible  Clothing,  Footwear,  and  Equipage 
Items,  that  will  Preclude  Scuffing,  Wrinkling,  and  Damage  by 
Microbiological  Organisms." 

In  addition  to  the  modification  of  design  of  the  contaiT>- 
ers  and  application  of  container  components  for  these  items, 
the  replacement  of  wooden  containers  with  fiberboard  con¬ 
tainers  with  suitable  -nner  packing  to  reinforce  the  contain¬ 
ers  and  provide  stability  and  requisite  performance  has  been 
carried  out  with  resultant  savings  in  cost  and  reduction  in 
tare  weight  and  cube.  This  is  a  continuing  investigation  in 
order  that  the  Quartermaster  Corps  may  have  lightweight, 
durable-type  shipping  containers  and  packs  that  will  meet  the 
objective  of  greater  utility  in  highly  mobile  tactical  warfare. 

Fifth  -  "The  Vacuum  Packing  of  Clothing  and  Related 
Items," 

A  study  is  in  progress  of  the  basic  factors  involved  in 
developing  a  container  and  methods  for  the  packing  of  items 
such  as  sleeping  bags,  clothii^,  and  related  items,  utilising 
a  flexible  barrier  that  will  retain  a  vacuum  for  an  extended 
period  of  time  under  extreme  changes  of  temperature  and 
humidity  coupled  with  rough-handling  hazards. 

Extensive  reduction  in  tare  weight  and  cube  can  be 
acconplished  by  the  vacuum-packing  method  of  suitable  items 
which  lend  themselves  to  coiJ?)rec5ion.  The  success  of  this 
investigation  depends  greatly  upon  the  availability  of  rein¬ 
forced  moistxire  vaporproof  and  water-resistant  barrier 
materials  which  can  be  hermetically  sealed,  to  retain  pro- 
lojjged  vacuum  and  resist,  shook  inpacts,  both  during  fabrica¬ 
tion  and  in  transit. 
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A  planned  research  contract  to  develop  the  facilities, 
methods  euid  materials  to  achieve  the  over-all  objective,  is 
presently  under  consideration  vith  various  industrial  and 
independent  research  organizations. 

Sixth  -  ^Development  of  Containers  for  Chemical  Items 
of  Hazardous,  Dangerous,  and  Hydroscopic  Nature," 

The  investigations  by  the  Quartermaster  Corps  are  pri¬ 
marily  for  those  chemical  items  which  fall  under  the  juris¬ 
diction  of  the  Corps,  Studies  in  this  area  are  acconplished 
by  cooperation  with  the  Chemical  Corps  so  that  duplication 
of  effort  is  eliminated.  The  essential  work  involved  is  to 
replace  heavy  glass  or  metal  containers  with  plastic  con¬ 
tainers  which  will  resist  breakage  to  a  maximuia  degree  and 
be  inert  to  the  specific  chemical  products.  Various 
approaches  are  under  way  with  regard  to  strip-packaging  of 
tablets,  and  the  use  of  polyethylene  and  polyester-fiberglass 
containers  for  the  packiug  of  specific  hazardous  and  danger¬ 
ous  products  which  deteriorate  rapidly  due  to  their  dele¬ 
terious  effect  on  the  presently  used  cortainers.  The 
replacement  with  lighter  weight  containers  should  serve  to 
reduce  the  excessive  tare  weight  and  cube. 

Seventh  -  "Siqjlification  and  Modification  of  Demount¬ 
able  Featxires  for  Open  Crate  and  Sheathed  Containers  to 
facilitate  opening  and  reclosing  for  Maintenance  and  Sur¬ 
veillance  Inspection," 

The  objectives  of  this  investigation  is  to  reduce  tare 
weight  and  cube,  and  to  conserve  materials  for  internal 
blocking,  bracing  and  packing  of  heavy-duty  mechanical  equip¬ 
ment,  The  development  in  this  field  is  to  promote  economy 
by  reduction  in  labor,  operations,  maintenance  and  servicing 
of  the  equipment  without  the  necessity  of  dismantling  ai¥3 
rebuilding  the  internal  blocking  and  bracing  of  the  exterior 
container.  This  embraces  both  the  design  and  fabrication  of 
both  demoiuitable  and  reusable  containers  of  wood  and  metal. 
Industrial  cooperation  has  been  achieved  with  wooden  and 
metsO.  container  manufacturers  and  mawifacturars  of  the 
mechanical  equipment,  Pl8.aaed  contracts  are  being  promul¬ 
gated  to  standardize  reusable  metal  containers  for  the  snip- 
ment  of  major  er^gine  assemblies  in  the  Quartermaster  Supply 
system. 

Eighth  -  "Studies  and  Investigations  of  Critical 
Factors  Involved  in  Packing  Foods," 
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This  investigation  involves  the  developuient  and  redesign 
of  containers  and  packaging  techniques  for  dehydrated  and 
other  dry  items.  The  application  of  in-package  desiccation 
is  one  of  the  major  factors  in  new  packaging  techniques  coupled 
with  the  bulk  shipment  of  dehydrated  foods  in  flexible  con¬ 
tainers.  The  latter  phase  has  been  given  high  priority  in 
order  to  achieve  lightweight  packages  and  shipping  containers 
for  delivery  by  all  modes  of  transportation,  specifically  for 
air  drop,  in  the  new  concept  of  maintaining  supplies  during 
highly  mobile  warfare.  This  is  also  required  to  meet  the 
advanced  planning  in  siinplified  food  logistics  in  packaging 
prepared  dehydrated  items  or  meals  for  rapid  preparation  in 
the  field.  This  is  coo^jarativsly  a  new  task  and  will  require 
considerable  industrial  assistance  and  cooperation  in  obtain¬ 
ing  suitable,  flexible,  barrier  materials  and  other  con^jonents 
as  the  dehydrated- food  program  progresses. 

An  investigation  is  under  study  of  the  feasibility  of 
dielectrically  processing  meat  items  in  a  cojjtainer  and  the 
development  of  a  suitable  container  for  this  type  or  process¬ 
ing,  This  investigation  is  to  provide  a  packaged  boned  sterile 
ham  or  meat  items  similar  in  quality  to  refrigerated  meats, 
so  that  refrigeration  would  essentially  not  be  required  in 
storage  and  transit,  A  contract  has  been  in  effect  with  the 
American  Maat  Institute  Foundation  to  determine  the  process¬ 
ing  techniques  as  well  as  the  materials  and  containers  that 
can  be  successfxilly  employed  in  this  specialized  processing 
and  packing  technique. 

Ninth  -  ’’Study  of  the  Kost  Practical  aix3  Eteonomical 
Technique  for  the  Preparation  of  Unitized  Loads  of  Sub¬ 
sistence”, 

Investigation  of  methods  of  unit  loading  by  industry, 
the  ATKy,  the  Navy,  and  the  Air  Force  is  required  to  determine 
the  feasibility  of  unit  loading  in  the  shipment  of  subsistence 
items  for  both  domestic  and  overseas  destinations.  This 
study  will  include  currently  used  methods.  Past  experience 
or  progression  made  by  industry  in  palletized  loads  will  be 
utilised.  This  investigation  is  to  embrace  past  industrial 
and  military  experience  in  order  to  obtain  the  most  efficient 
and  economical  icethods,  pallets  and  containers  suitable  for 
both  land  and  sea  and  specifically  for  air  transportation. 

Tenth  -  ”PaokagiKg  for  Radiation  Sterilization,” 

Studies  are  necessary  to  determine  the  effects  of  high- 
energy  r-idiation  on  the  piysical  properties  of  containers  in 
order  tc  assure  adequate  protection  of  subsisterwie  steril¬ 
ized  by  the  radiation  process.  Investigations  coverii^  the 
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changes  in  sealing  cocqjounds  in  metal  cans  are  already  under- 
vslJ  way.  The  iciproveoent  of  container  properties  through 
exposure  to  high-energy  radiation  is  also  conteirplated. 

Those  are  the  major  items  of  the  Research  and  Develop¬ 
ment  Packaging  Program  in  regards  to  the  Quartermaster  Corps. 

We  now  turn  to  the  Engineers.  Specifically  this  program 
emanates  from  the  Packaging  and  Packing  Laboratory,  Engineer 
R&D  Laboratories,  at  Fort  Belvoir,  Virginia. 

With  the  end  of  World  War  II  and  the  resulting  slacken¬ 
ing  of  procurement  pressures  for  hurried  packaging  require¬ 
ments,  the  packaging  development  program  entered  a  "refine¬ 
ment  phase."  With  the  rec<^nition  that  many  wartime  packag¬ 
ing  requirements  were  overdone  or  fast  becomir^  outmoded, 
work  on  new  or  improved  methods,  materials,  and  techniques 
was  begun.  Of  utmost  importance  in  this  phase  of  the  prc^raa 
was  to  attain  the  greatest  econoiuf  in  packaging  both  from 
the  monetary  standpoint  and  that  of  minimizing  the  drain  on 
critical  nat?iral  resources,  consistent  always,  however,  with 
requirements  for  adequate  protection  of  material.  It  was  at 
this  time  that  the  packaging  laboratory  was  established  at 
jft.  Belvoir  axjd  projects  were  authorized  to  permit  extensive 
testing  and  evaluation  of  packaging  requirements.  Authoriza¬ 
tion  to  investigate  new  materials,  was  also  obtained  and  is 
maintained  to  this  date,  A  new  crate  design  was  developed 
which  required  less  lumber.  New  markir^  techniques  were 
found  which  prolorged  the  life  and  inproved  the  legibility 
of  marking  on  containers  stored  in  the  open.  By  means  of 
field  and  laboratory  tests,  many  improved  methods  of  preserva¬ 
tion  were  found  and  better  and  more  economic  container  applica¬ 
tions.  Mobile  packaging  equipment  was  developed  which  permits 
normal  packaging  operations  to  be  carried  out  far  from  the 
established  packaging  lines  of  large  depots  or  industrial 
plants  at  far  flung  points  no  matter  how  isolated  they  may  be. 
Keedless  to  say,  throughout  this  phase  a  prt^ram  of  specifica¬ 
tions  preparation  and  maintenance  was  pursued  so  that  as  new 
methods,  materials,  applications,  otc,  were  proved,  they  were 
soon  adopted  in  the  packaging  or  end  item  specification. 

One  of  the  most  interestix^  projects  pursued  by  the 
laboratory  at  Ft.  Belvoir  is  that* of  Packaging  Shock  and  Vibra¬ 
tion  Research.  Pioneering  in  this  field  some  years  ago,  their 
efforts  to  bring  about  sound  engineering  approaches  to  the 
design  aiKi  application  of  materials,  containers  and  devices 
to  absorb  the  energies  of  is^Jacts  and  vibrations  encountered 
in  shipping,  liave  been  largely  responsible  for  the  vide 
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recognition  being  given  this  field  today.  Two  major  problems 
have  confronted  the  researchers  in  this  field  and  are  receiv¬ 
ing  considerable  attention  at  this  time.  One  is  th^t  of 
measuring  and  defining  the  shocks  and  vibrations  encountered 
in  handling  and  shippir^,  and  the  other  is  in  defining  or 
establishing  the  fragility  of  items  to  be  shipped.  The  pack¬ 
aging  laboratory  at  Ft.  Belvoir  is  one  of  the  best  equipped 
facilities  in  the  military  establishment  for  measuring  the 
shocks  nnd  vibrations  in  and  on  packages  undergoing  laboratory 
tests,  however,  this  group  was  quick  to  recognize  that  the 
validity  of  laboratory  tests  would  depend  largely  on  correla¬ 
tion  of  the  tests  to  actual  field  handling  and  shipping  condi- 
tjons.  Thus  began  a  search  to  find  out  what  \ras  known  of 
actual  field  conditions.  Through  a  series  of  contracts  with 
a  university  and  with  private  research  organizations,  it  was 
pretty  well  established  that  very  little  was  known  in  terms 
of  engineering  units  tliat  could  be  correlated  with  laboi-a- 
tory  measurements.  It  was  further  found  that  the  instruments 
needed  to  make  and  record  accurate  shock  and  vibration 
measurements  over  long  shippii^  routes  were  not  to  be  had. 

The  next  logical  step  being  to  develop  such  instruments,  a 
development  contract  was  awarded  this  summer.  This  step  was 
of  course  preceded  by  feasibility  studies.  Once  the  instru¬ 
ment  hurdle  is  crossed,  there  will  follow  a  long  period  of 
field  measurement  work  during  which  tijoe  data  will  be  col¬ 
lected  and  digested  through  conputers  to  arrive  eventually  at 
values  which  can  be  used  both  in  package  design  and  in  estab¬ 
lishing  more  realistic  laboratory  test  procedures. 

Considerable  work  has  already  been  done  and  more  is  con¬ 
tinuing  in  vai'ious  laboratories  on  the  physical  characteristics 
of  cushioning  and  packaging  materials.  This  leaves  us  with 
the  other  major  problem  in  this  field,  that  of  fragility.  In 
other  words,  what  can  the  various  items  stand  in  terms  of 
shock  and  vibration  without  being  damaged,  Soros  work  is  being 
done  in  this  field,  but  the  surface  has  hardly  been  scratched. 
Here  is  a  field  in  which  industry  can  make  a  major  contribu¬ 
tion  by  determining  the  fragility  of  items  produced  and  sold 
to  the  Military.  The  ntuaber  of  such  items  is  astronomical; 
so  you  can  see  what  we  face  in  trying  to  dc  it  alone. 

We  believe  that  this  project  holds  great  promise  for  the 
future  of  package  design.  Not  only  do  vre  need  more  precise 
information  to  plug  into  design  criteria  for  such  thirds  as 
guided  missiles  and  delicate  electronic  gear,  but  the  every¬ 
day  run-of-the-mill  shipping  container  may  be  subject  to  con¬ 
siderable  sin^ilificatioa  and  lightening  with  a  closely  calcu¬ 
lated  level  of  risk. 
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The  packaging  laboratory  at  PH..  Bslvoir  has  several  items 
of  testing  equipment  which  are  unique  in  the  packaging  field. 
There  is  a  lOO-toir-capacity  press  which  can  apply  top  loads 
to  crates  up  to  8  feet  in  width  and  12  feet  in  height..  There 
is  a  shock  and  vibration  as  well  as  strain-recording  system 
which  is  multi-channel  to  the  extent  of  9  shock  and  vibration 
ar/3  36  strain- recording  channels.  A  railroad  hump  track 
extends  into  the  laboratory  building  and  is  controlled  from 
withJ-n  the  laboratory,  permittir^  all-weather  operations  with 
extensive  instrumentation.  There  is  also  the  more  standard 
equipment  such  as  14-  and  7- foot  revolvii^  drums,  various 
vibration  tables,  the  Conbur  water-submersion  tank,  a  clean¬ 
ing  and  preservation  line,  and  various  tools  and  machines  for 
the  fabrication  of  containers  and  packages.  In  close  support 
of  this  laboratory  and  located  in  nearby  buildings,  are 
facilities  for  tropical  as  wall  as  high-  and  low-tempe nature 
and  altitude  exposure,  high-speed  motion  picture  coverage;  a 
complete  machine  shop,  woodworking  and  model  shop  facilities 
and  a  materials  laboratory.  For  long-term  storage  tests  the 
packaging  laboratory  has  access  to  field  test  stations  main¬ 
tained  in  the  Arctic,  the  Tropics,  the  Desert,  and  several 
tenperate-zone  sites. 

Other  problems  which  are  being  given  current  attention 
by  the  Pack^ing  Laboratory  at  Ft.  Belvoir  include  a  number 
of  preservation  problems  arising  from  open  storage  of  heavy 
equipment;  the  cleaning  and  rust  removal  problems;  a  study 
of  the  water-vapor  transmission  rates  through  certain  types 
of  containers;  the  cushioning  effects  of  certain  containers; 
improved  chests  for  tool  and  equipment  sets;  the  use  of 
shrouding  inside  open  crates,  and  the  bundling  with  rein¬ 
forced  tape.  In  addition  to  their  R&D  work,  this  group  is 
also  active  in  packaging  standardization  work  and  devotes  a 
considerable  effort  to  this  field. 

Passing  from  the  general  categories  of  work  under  way, 
perhaps  you  would  like  to  hear  more  about  a  few  of  the 
specific  tasks  in  the  current  program. 

"The  Shock  Recorder  Development,"  As  indicated  earlier 
this  is  an  attempt  to  develop  an  instrvuaent  wliich  will  pro¬ 
duce  accurate  results  in  a  form  usable  to  the  package  designer. 
Having  determined  through  contract  studies  that  such  an  instru¬ 
ment  was  not  available,  another  contract  was  awarded  to  a  pri¬ 
vate  research  organization  to  determine  generally  what  such 
an  instrument  should  do  and  what  types  of  systems  might  be 
employed  in  its  make-up.  This  accomplished,  the  staff  of  the 
packaging  laboratory  made  a  feasibility  study  on  the  proposed 
systems,  found  them  feasible,  anu  proceeded  to  award  a 
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contract  for  the  instrument  development.  The  instrument  is 
to  be  capable  of  unattended  operations  for  lon^  periods, 
covering  the  duration  of  a  cross-country  shipment.  It  is  to 
be  shipped  unpackaged,  which  means  that  its  shipping  container 
must  be  an  integral  part  of  the  instrument  and  must  not  change 
its  physical  characteristics  even  after  repeated  impacts. 

This  is  to  permit  recor-ding  of  all  shocks  uninhibited  by 
ordinary  shippir^  container  materials.  The  recording  medium 
will  be  sensitized  film  employing  a  principle  of  variable 
film  density  recording  to  minimize  the  amount  of  recording 
medium  required.  The  record  will  be  capable  of  beii:^  played 
through  computer  equipment  for  fast  analysis.  The  range  for 
the  instrument  is  defined  in  terms  of  equivalent  height  of 
drop  and  nature  of  material  struck. 

"The  Cushioning  Value  of  the  Container,"  This  work  is 
just  starting  in  the  laboratory,  pending  arrangement  for 
suitable  instnunents  to  try  to  determine  the  characteristics 
of  various  standard  types  of  shipping  containers.  Again,  we 
are  tryir^  to  get  value  in  the  form  usable  to  the  package 
designer. 

"Inproved  Marking  Materials."  Sometime  ago,  an  investi¬ 
gation  was  made  into  ways  and  means  of  improving  the  legibility 
and  increasing  the  efficiency  of  the  markings  on  shipping  con¬ 
tainers,  which  must  be  stored  for  lopg  periods  out-of-doors. 
This  resulted  in  recommending  an  undercoat  and  an  overcoat  - 
then  a  sealer.  First  the  marking  is  applied,  next  the  over¬ 
coating  of  the  protective  material,  ard  a  varnish  is  applied 
last.  At  the  same  time,  recomnnendations  were  made  for  the 
development  of  improved  materials  for  the  use  of  this  miethod. 
Thus,  we  are  investigating  and  eventually  will  test  the  most 
promiising  icdterials  available  from  industry  which  will  give 
us  faster  drying,  longer  life,  and  lower  initial  cost. 

"Use  of  Reinforced  Tape  for  Bundling,"  Lumber  and  steel, 
as  you  well  know,  will  become  critical  items,  and  the  use  of 
steel  has  to  be  stricken.  It  seems  prcbable  that  we  can  use 
reinforced  crates  in  bundling  certain  types  of  commodities. 

The  possibility  seems  ripe  for  it  in  such  applications  as  we 
have  in  our  consolidated  set  package, 

"Inproved  Chests,"  Improvement  cf  Siigineer  Chests  for  the 
Corps  of  Engineers  for  the  many  tools  that  axe  carried  by  the 
troops  is  under  study.  The  chest  is  designed  and  equipped 
with  many  small  slots  to  hold  and  protect  the  tools  as  the 
sets  are  transported  to  and  from  the  Job,  In  packagii^  these 
tools  we  must  protect  them  for  periods  of  long  storage.  We 
have  found  through  experience  in  shippirg  these  chests  that 
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they  also  require  mechanical  protection:  Thijni  we  have  three 
primary  objectives  in  trying  to  definitely  inprove  these 
chests,  '/h  want  to  reduce  the  preservation  cost,  eliminate 
the  extra  box  of  tools,  and  eliminate  the  box  around  the 
chest.  To  accomplish  these  objectives,  we  are  developing  a 
chest  that  can  be  sealed  and  will  have  low  enough  water-vapor 
transmission  characteristics  to  permit  use  of  a  desiccant 
inside  the  chest.  This  will  eliminate  the  wraps,  etc,  from 
the  tools  in  the  chest,  thus  elimirating  the  extra  box.  The 
new  chest  is  to  be  rugged  enough  to  withstand  shipment  as  well 
as  field  use,  thus  eliminating  the  need  for  the  overboxir^. 

We  are  working  now  on  a  reinforced  plastic  design  and  have  a 
smll  contract  out  for  development  of  prototypes. 

These  are  but  a  few  examples  of  some  twenty  or  more 
tasks  ciurently  being  piirsued  by  the  Packaging  Development 
Group  at  the  Engineer  Laborator:  ,  Ft.  Bel voir,  Virginia, 

The  Ordnance  Corps  are  at  present  mainly  concerned  in 
Research  of  Packaging  l^ter.lals  though,  of  course,  the  pro¬ 
tection  of  items  and  parts  of  Ordnance  material  against 
deterioration  continues  to  be  a  major  problem,  Dxiring  the 
World  War  II  considerable  materiel  was  received  overseas  in 
poor  condition  because  of  unsatisfactory  packagiig  materials, 
Jiany  failures  can  be  traced  directly  to  carelessness  on  the 
packaging  lines  where  iirproper  use  of  materials  and  other 
factors  caused  failures  of  packages  that  otherwise  would 
have  been  received  in  usable  condition. 

In  recent  years  more  and  more  emphasis  has  been  placed 
upon  the  importance  of  materials  and  packages  which  will  pro¬ 
vide  adequate  protection  at  very  low  temperatures.  The  aim 
of  the  military  in  regard  to  low  temperature  characteristics 
is  to  aoproach  as  nearly  as  possible  the  goal  of  having 
materials  and  equipment  capable  of  operation  at  -65^  and 
able  to  withstand  shipment  and  storage  at  -80°F. 

In  view  of  the  above  teinperature  requirements,  it  was 
apparent  that  many  materials  being  used  were-  inadequate. 
Recc^nir.irg  the  low  temperature  deficiencies  of  many  pacKag- 
ing  materials,  the  Ordnance  Corps  placed  emphasis  on  reseeirch 
and  development  to  achieve  the  desired  chiaracteristics. 

Among  the  first  packaging  materials  to  receive  serious 
attention  were  the  JAI^ P'125  waterproof  barrier  materials. 
This  type  is  used  in  case  liners  for  exterior  shipping  con¬ 
tainers  as  in  the  packaging  of  bardwars  items  and  for  tar¬ 
paulins  for  temporary  outdoor  storage  of  items  in  forward 
areas.  This  material  is  essentially  an  asphalt- kraft-paper 


10  of  15 


Mr.  A.  V,  Grundy 


Wednesday  PM  Oct.  15,  1955 


T  •<v4' 


^.as  notoriously  ^oor  low  toxu^yorattu  ^  wucii  <xv;  ogvxguXij p 


and,  therefore,  is  not  suitable  for  Arctic  use.  Consequently, 
development  and  evaluation  effort  was  concentrated  upon 
leuninates  which  do  not  contain  asphalt.  Polyethylene  appeared 
to  be  the  most  promisir^  of  all  materials;  hence  most  develop- 
Li-jnt  effort  was  concentrated  upon  that  plastic.  As  a  result 
of  this  work,  with  considerable  assistance  from  Industry, 
Specification  MIL-B-l3239(Ord)  was  prepared  and  promulgated. 
Since  this  is  a  recent  development,  the  materials  have  had 
only  limited  use,  but  already  have  demonstrated  their  superi¬ 
ority  over  the  asphalt-kraft-paper  laminates.  This  plastic 
material  is  y-qaected  to  show  superiority  in  resistance  to 
fungus  deterioration  and  greater  flexibility  as  well  as  better 
waterproof  protection.  While  possessii^  greater  flexibility, 
the  polyethylene  harrier  material  still  falls  short  of  all 
the  desired  characteristics  at  -65'^F,  It  is,  therefore, 
necessary  i.nit  resear^'h  and  development  continue  in  an  effort 
to  obtain  a  waterproof  barrier  material  that  will  give  com¬ 
plete  protection  in  both  Arctic  and  Tropic  regions.  It  is 
hoped  that  Industry  will  continue  its  interest  in  developing 
such  material  and  will  supply  sanples  of  products  they 
believe  to  be  superior  ai^  thus  contribute  to  attainment  of 
our  objectives. 


One  of  the  most  widely  used  packaging  materials  is  the 
hot-dip,  strippable  plastic  film  procured  under  Specification 
JAN-C-149.  Two  types  of  material  are  prescribed  by  this 
specification.  Type  I  is  ethylcellulose  and  Type  II  is  cellu¬ 
lose  acetate  butyrate.  Type  II  is  now  more  frequently  used 
because  it  has  proved  to  be  more  stable  in  storage  and  is  a 
clear  product,  permittir^  labels  to  be  read  through  the  film. 
However,  this  material  has  been  unsatisfactory  because  of  its 
low-ten^Derature  characteristics.  At  teicperatures  of  zero  and 
slightly  above,  it  cannot  be  stripped  satisfactorily  and  will 
shatter  if  the  package  or  coated  peurt  is  dropped.  Often  this 
results  in  damage  to  the  part  the  film  was  supposed  to  pro¬ 
tect,  This  has  been  one  of  the  most  difficult  problems  in 
the  low-teiqjerature  field.  Extensive  research,  by  an  Ordnance 
Laboratory  in  cooperation  with  interested  industrial  firims 
has  produced  a  material  that  will  strip  easily  and  not  shatter 
at  temperatures  somewhat  below  — 40OF,  Outdoor  weathering 
tests  are  being  correlated  with  laboratory  tests  to  provide 
realistic  requirements  that  will  enable  the  governssnt  to 
procure  satisfactory  mterials  with  a  minimum  of  acceptance 
testing.  Here  again,  the  optimum  material  has  .lot  been 
obtained,  but  through  cooperation  with  Industry,  a  great 
improvement  has  been  made. 
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One  of  the  lojre  widely  used  jnaterials  for  the  preserva¬ 
tion  of  material  is  vin^f'l,  sprayable,  strlppable-type  barrier. 
This  material  is  used  for  interim  preservation  and  storage  of 
vehicles,  gun  mounts,  and  other  uaterlal,  J'kterials  of  this 
type  in  the  past  liave  proved  rather  unsatisfactory  because 
they  provided  too  short  a  weathering  life,  tlie^  have  a  high 
plasticizer  migration  rate,  fail  to  protect  tnibber  items  such 
as  tires  and  possess  unreliable  adhesion  characteristics,  A 
new  revision  of  Specification  ^^iLr•B-12121  has  recently  been 
issued,  and  it  is  believed  that  most,  if  not  all,  of  the  above 
deficiencies  iiave  been  overcome.  Tires  will  not  continue  to 
present  a  problem  since  tires  now  beii^  manufactured  contain 
an  anti-oxidant  agent,  making  surface  protection  unnecessary. 
The  methods  of  vehicles  preservation  are  still  far  from  per¬ 
fect  and  leave  an  important  field  in  which  the  Ordnance  Corps 
needs  the  cooperation  of  Industry  to  work  out  better  solu¬ 
tions  for  stand-by  and  extended  storage. 

Another  material  ttiat  has  been  the  object  of  much 
research  and  development  is  a  product  that  will  serve  the 
same  purpose  as  the  hot-dip,  strippabls  compound  but  will  be 
capable  of  being  applied  at  room  teroerature.  Some  success 
has  been  attained  to  date,  but  the  material  is  deficient  in 
ll'iat  insufficient  film  thickness  is  obtained  in  one  dip  and 
solvent  release  is  too  slow  for  fast  packaging  operations, 
however,  tids  material  been  developed  to  a  point,  where 
it  has  practical  applications,  and  is  currently  being  used 
as  a  protective  coating  and  cushioning  material  for  lenses, 
prisms,  and  for  fire-conti-ol  instruments,  A  better  material 
that  can  be  used  as  a  dipping  film  at  room  temperature  and  an 
easily  removable  strippable  film  at  vide  variance  of  temtiora- 
tures  is  desirable. 

Some  additional  Ordnance  reseerch  tasks  of  interest  c^re 
as  follows  : 

Studies  are  continuing  to  detenrdne  the  relationship  of 
water- vapor  transmission  rate  (V'TTR)  of  flexible  water  vapor- 
proof  barrier  materials  to  the  rate  of  corrosion  wnich  occurs 
to  surfaces  susceptible  to  corrosion.  Results  of  this  study 
will  be  used  as  a  basis  for  establishjnent  of  the  degree  of 
water-vaporproefness  a  package  must  possess  in  order  to  pre¬ 
vent  corrosion  of  packaged  parts,  siiccessful  complation  of 
this  program  will  provide  a  valuable  tool  whereby  a  packaging 
engineer  will  be  able  to  select  the  most  economical  and 
efficient  barrier  material  for  the  item  being  packaged  and 
thus  prevent  "overpackagirg” . 
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Aging  characteristics  of  various  types  of  barrier  materi¬ 
als  used  by  ordnance  are  being  studied.  They  are  being 
exposed  to  outdoor  and  indoor  storage  conditions  to  study  the 
iii5>rov0iDent  of  their  aging  resistance. 

A  long  term  study  is  under  way  to  determine  the  compati¬ 
bility  of  JAN-P-117  bag  material  (used  for  packaging  of  spare 
parts,  etc.)  with  VCI  material  (vapor  corrosion  inhibitor). 
Moisture  vapor  transmission  rate  determinations  of  bag  materi¬ 
al  in  contact  with  TCI  material  are  being  made  after  indoor 
and  outdoor  shelf  aging  for  fixed  periods  of  time. 

The  barrier  materials  research  program  for  storage  of 
nachine  tools  is  continuii^  in  order  to  find  materials  offer¬ 
ing  improved  protection  for  long-term  storage.  Samples  of 
asphalt-vinyl  and  asphalt-rubber  coated  screen  wire  ere  being 
evaluated  for  water  vapor  transmission  rate. 

Those  are  the  main  highlights  of  tne  Ordnance  Corps  in 
the  Research  &  Development  field  of  Preservation,  Packing, 
Marking  and  Packaging. 

The  objectives  of  the  Chemicul  Corps  packagiig  program 
are  the  same  objectives  as  those  of  the  Department  of  Defense. 
However,  they  are  particularly  related  to  military  materiel 
of  the  (Jiemical  Corps,  These  objectives  are,  first,  design- 
iig,  developing,  and  development  testij:^  of  adequate  preserva¬ 
tion,  packaging  and  packing  for  Chemical  Corps  materiel. 
Second,  insuring  tJiat  the  preservation,  packaging  and  packing 
developed  is  suitable  for  production  and  that  standaixi  com¬ 
ponents,  Biaterials  and  procedures  are  utilized  to  the  mA-riinmn 
extent  practicable  to  obtain  adequate  protection  at  mi-nimim 
cost.  Third,  developing  and  providing  engineering  information 
upon  which  to  base  the  preparation  of  packagirg  requirements 
for  specifications  and  drawings. 

These  objectives  are  accomplished  within  the  Chemical 
Corps  by  a  packagii^  unit  located  at  the  principal  develop¬ 
ing  activity,  Chemical  Corps,  Chemical  and  Radiological 
Laboratories,  Army  Chemical  Center,  l^ylar^.  Here,  packag¬ 
ing  and  packing  design  is  considered  concurrently  with  a 
specific  item  design  in  order  that  maxirtnn  ecor.omies  csay  be 
derived  by  elimination  of  difficult  packaging  requirements 
early  in  the  basic  design  of  the  item. 

To  illustrate  the  particular  type  of  packaging  problems 
which  the  Chemical  Corps  is  concerned  with,  some  of  the  board 
areas  of  packagi:^  development  are  presented. 
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First  of  all,  ue  are  concarned  with  the  ’’Packaging  of 
Fuel  Thickeners”. 

The  present  procedure  of  bulk  packing  of  Napalm  and 
other  fuel  thickeners  utilized  in  fire  bombs  and  flaxae 
ttirowers  have  not  proved  entirely  satisfactory.  The  materi¬ 
al  is  packaged  at  the  present  time  in  metal  containers 
arranging  in  volumetric  capacity  from  2  to  30  gallons.  In 
tactical  use,  5)nall  quantities  of  the  material  are  removed 
and  if  the  material  is  not  properly  resealed,  the  remainder 
will  absorb  moisture  and  be  rendered  unsatisfactory  for  use. 
The  particular  problem  in  packaging  here  is  the  unit  packag¬ 
ing  of  a  predetermined  weight  for  mixing  a  batch  of  given 
size.  It  is  desirable  that  this  quantity  of  material  be 
withdrawn  from  a  bulk  container,  the  container  resealed,  and 
the  remaiiider  of  the  material  within  the  container  be  capable 
of  indafinite  storage  under  adverse  climatic  conditions.  To 
date,  several  types  of  unit  packaging  have  been  investigated. 
None  of  these  are  completely  satisfactory.  The  containers 
investigated  include  metal  drums  and  fiber  drums  with  a  number 
of  unit  containers  packaged  therein.  These  unit  containers 
consisted  cf  fiber  tubes,  multiwall  shippir^  sacks,  and  other 
types  of  interior  containers  that  lend  themselves  to  nesting. 
'•Various  types  of  moisture  vaporproof  Jkaging  neterials  have 
been  utilized  to  gain  the  moisture  p-otection  required.  How¬ 
ever,  due  to  the  nature  cf  the  material  beir^  packaged,  seal¬ 
ing  of  tliese  barrier  materials  have  not  been  satisfactory. 
Reinforced  fiberboard  centainere  are  currently  under  study. 
Also  various  novel  methods  of  sealing  flexible  barrier  materi¬ 
als  are  being  evaluated  for  their  efficiency.  Various 
industrial  concerns  have  been  most  cooperative  in  participat- 
irg  in  this  program  and  their  support  is  continuing  in  that 
new  materials  and  containers  are  beirg  constantly  submitted 
for  evaluation  to  determine  whether  they  are  the  answer  to 
this  particular  problem. 

The  second  item  is  ’’Fiber  Drunis  for  Chemicals  and  Hard¬ 
ware"  . 


The  Chemical  Corps  has  been  assigned  the  procurement 
responsibility  for  the  purchase  of  marjy  chemicals.  Packag¬ 
ing  requirements  for  many  of  these  chemicals  are  very  indefi¬ 
nite  and  actually  are  of  little  as£i<?tance  to  the  manufacturer 
furnishing  the  material  for  military  requirements.  Fiber 
drums  ara  one  of  the  most  desirable  means  of  packirg  chemical 
products  inasmuch  as  they  are  relatively  corrosion  froe,  not 
fragile  like  glass,  and  in  most,  instances  less  costly  than 
other  methods  of  packaging  chemicals.  They  are  considered  a 
material  container  for  packaging  of  chemical  prcd-,!cts. 
Specialized  interior  coatings  are  required  in  soioe  instances 
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to  passivate  the  chendcai  contacting  the  container  wall,  A 
continuing  need  within  the  Corps  exists  for  new  and  in^jroved 
types  of  fiber  containers  with  superior  storage  life.  As  a 
result  of  the  experience  with  fiber  drums  and  the  packaging 
of  chemicals,  these  containers  have  in  recent  years  been 
designed  and  tailored  for  many  items  of  hardware.  These 
designs  have  been  most  successful.  At  the  present-  time  a 
particular  problem  exists  for  the  development  of  a  low-cost 
fibsr  drum  for  the  packaging  of  fire  bombs.  The  fiber  drum 
industry  lias  been  most  cooperative  and  have  furnished  freely 
of  their  talent  and  skill  in  participating  in  the  development 
of  these  containers. 

The  third  item  is  "Faceforms  for  Gas  Iksks", 

Most  individuals  associate  the  Chemical  Corps  with  the 
gas  mask.  The  gas  mask  undoubtedly  is  one  of  the  Corps*  most 
important  products.  Even  this  item  has  its  packagirg  problems. 
The  facepiece  is  molded  from  rubber.  To  maintain  this  rubber 
facepiece  in  a  satisfactory  shape  and  condition  in  storage  it 
is  necessary  to  use  a  packaging  aid  which  we  designate  as  a 
faceform.  The  most  successful  faceform  for  many  years  has 
been  a  fabricated  fiberboard  unit.  The  various  pieces  of  the 
faceform  are  die  cut  and  stapled  by  h^nd.  It  is  the  desire 
of  the  Chemical  Corps  to  obtain  either  a  nsolded-paper,  plastic, 
or  metal  faceform  that  will  be  less  costly  than  the  present 
one.  Effort  to  date  has  been  the  investigation  of  two  differ¬ 
ent  plastic  types  and  also  a  roolded-paper  type.  The  plastic 
types  in  their  present  design  aa2  configuration  and  material 
cost  are  not  practicable.  The  molded  paper  is  currently  under 
development.  Factors  in  the  development  are  water  resistance, 
toxicity,  and  compatibility  with  rubber. 

Industry  has,  and  is  participating  in  this  developroent , 
Kovever,  it  would  be  desirable  to  have  more  types  of  Industry 
participating  in  this  program. 
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ReseaxMh  and  Developiaeni  Packaging  Prograjs  of  tfcs  Air  Force 

Mr.  M,  E.  Bowroan 
Wkright  Air  Dovelopment  Center 
l^ight- Batter  son  Air  Force  Base 


The  Packaging  Section  of  the  Materials  Laboratory  at 
Wright  Air  Deveiopmoat.  Center,  of  which  I  a®  a  nember,  is 
responsiblv  for  research  and  development  in  the  field  of 
packaging,  and  for  standardization  of  materials,  procediires, 
and  methods j  the  use  of  pnaservativesj  containers  with 
particular  enphasis  on  lightweight  containers;  end  packag¬ 
ing  devices  such  as  humidity  indicators. 

We  also  prepare  those  packaging  specifications  which 
are  delegated  to  the  Air  Force  by  the  Department  of  Defense 
and  coordinate  on  packaging  specifications  prspar  iS  by  other 
services.  We  coordinate  on  the  Packaging  Section  of  each  Air 
Force  conaaodity  specification. 

The  aim  of  our  Research  axtd  Development,  the  ultimate 
outcome,  is  the  preparation  and  ccordinaticn  of  these  speci¬ 
fications  and  assistance  to  the  Air  Materiel  Command  in  the 
preparation  of  tecbziical  orders  in  the  field. 

I  shall  not  deal  with  materials  handlii^.  As  you 
probably  are  all  well  aware,  materials  bandlir^  is  a  function 
of  the  Pkterials  Haoili'';  •;  ch,  Transportation  and  Packag¬ 
ing  Division,  Air  Mater 'cX  ‘  end  the  Equipment  Labora¬ 

tory,  Wright  Air  Develop.  Center, 

We  are  concerned  with  the  broad  field  of  packaging  which 
we  subdivide  into  mors  limited  fields  such  as  shock  absorp¬ 
tion,  containers,  devices  that  I  mentioned  before,  and  the 
various  packaging  materials.  I  shall  mention  some  of  these 
that  we  are  working  on  now,  and  outline  the  objective  and 
requirement  for  these  subdivisions  of  the  broader  field,  which 
are  known  as  ” sub-tasks".  The  first  one  I  shall  speak  about 
is  the  "Investigation  of  Preservation  Methods  for  Complete 
Aircraft  Shipped  Deck-Loaded." 

The  present  methods  used  in  preparation  of  complete  air¬ 
craft  for  deck-loaded  shipment,  utilize  a  strippable  plastic 
material.  In  the  past,  contact  preservers  had  been  used.  I 
understand  they  are  now  coming  into  use  again.  These  methods 
have  required,  to  some  extent  the  replacement  of  ports,  that 
is,  disassembly  to  some  extent  of  the  aircraft. 
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Aircraft  ore  presently  prepared  for  deck  shipment  by 
use  of  strippable  plastic  coating.  The  faults  involved  in 
this  method  are  a^i  follows :  Difficulty  in  application  of 
the  coatii^,  variable  moisture  transmission  rates  due  to 
une'r'^n  application  of  the  material,  necessity  of  removing 
exterior  aircraft  components  to  accommodate  the  coating,  amd 
of  providir^  extra  protection  to  prevent  damage  to  painted 
areas  and  plastic  parts.  Daily  inspection  and  frequent 
repair  of  coating  during  shipment  is  necessary. 

One  of  the  drawbacks  of  the  contact  preservative  method 
is  that  contact  preventatives,  as  experienced  in  the  past, 
are  difficult  to  remove. 


The  proposed  solution  for  this  sub-task  is  to  develop  a 
nonreusable  polyethylene  envelope  which  would  enclose  the 
conplete  aircraft,  thereby  elixoiDating  the  need  for  strippable 
coating.  The  initial  cost  of  polyethylene  is  lower,  the 
application  technique  would  be  sir^Jler,  a  lower,  uniform, 
rate  of  moisture  vapor  transmission  would  be  established,  the 
removal  of  exterior  aircraft  conponents  could  bo  reduced  or 
eliminated,  and  the  removed  envelopes  might  be  used  as  covers 
or  shrouds  for  items  in  teagjorary  outdoor  storage  at  overseas 
destinations.  We  are  goir^  to  let  a  contract  to  design  and 
manufacture  envelopes  for  service  testing.  One  of  the  most 
iB?)ortant  factors  for  the  success  of  this  project  is  the 
availability  of  an  efficient  heat  sealer.  Currently,  avail¬ 
able  portable  heat  sealers  have  difficxxlty  in  effecting  a 
seal  when  shjorp  angles  and  curves  are  involved.  Difficulty 
has  been  experienced  in  previous  teste  of  polyethylorw 
envelopes  from  chafing  of  aircraft  skin  by  the  envelope. 

This  condition  was  caused  movement  of  excess  envelope 
material  by  wind  and  ship  motion,  A  snug  fitting  envelope 
is  necessary. 


Another  sub-t&sk,  is  '•Investigation  of  Sprayable, 
Strippable,  Plastic  Coating  Applications  and  Methods”, 

The  objee  ^ive  of  this  work  is  to  extend  the  use  of 
strippable  coatii^s  when  advantageous  and  to  study  the 
present  methods  and  techniques  of  application  so  they  may  be 
ia?5rovsd  to  the  highest  degree  of  efficiency. 

The  Air  Force  has  confined  strip-coat  protection 
principally  to  the  preservation  of  complete  adreraft  and 
vehicles,  A  thorough  review  of  Air  Force  items  wisich  could 
be  safely  and  economically  protected  with  strippable  coat¬ 
ings  has  never  been  acconplished.  The  presently  used 
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application  techniques  do  not  assure  an  even  thickness  film. 
This  results  in  thick  areas  which  waste  material  and  thin 
spots  which  allow  intress  of  moistiure  vapor.  Poor  applica¬ 
tion  technique  results  in  porous  films  lacking  sufficient 
tensile  strength  and  elongation,  especially  upon  aging.  Since 
the  aircraft  are  not  generally  pairrted,  splitting  of  thin 
areas  upon  aging  is  especially  serious  in  salt  atmosphere. 

To  overcome  these  deficiencies,  a  hot-spray  technique  is  being 
investigated.  It  should  be  noted  that  now  coating  materials 
are  also  beir^  evaluated  in  the  effort  to  provide  more 
efficient  appli  ;ation  techniques  and  more  efficient  coatings. 
Information  comerning  use  of  hot  spray  in  the  application 
of  high  solid  vinyl  spray  coatir^s,  305^  solid  or  above,  is 
desired,  Coatir^s  Electing  the  present  performance  require¬ 
ments  of  Specification  MIL-S~S141  and  conpatible  with  painted 
and  nonmetallic  surfaces  such  as  plastics  and  rubbers  are 
desired. 

Solvent  barriers  now  in  use  between  painted  surfaces 
and  coatings  are  water  soluble,  causing  loss  of  adhesion  and 
requirir^  excessive  drying  time  when  applied  under  high- 
humid  jty  conditions.  Solvent  barriers  having  the  same 
adhesion  as  the  protective  overcoating  and  capable  of  being 
stripped  sinziltaneously  with  the  outer  coating  would  provide 
an  excellent  advance  over  present  practice  as  an  interim 
measure  until  coE?)atibie  coatings  are  available. 

Another  of  our  sub-tasks  is  ” Investigation  of  Cold- Dip 
Strippable  Plastic  Coating,” 

The  present  hot-dip  plastic  material  used  in  conjunc¬ 
tion  with  Specification  ML-P-116,  Method  IB  preservation, 
Involves  the  use  of  heating  tanks  and  rigid  tenperature  con¬ 
trol,  Material  is  frequently  wasted  because  of  degradation. 
The  coating  is  opaque  when  dry,  necessitating  removal  of  the 
coating  for  inspection.  Owing  to  the  relatively  high  moisture 
vapor  transmission  of  the  material,  a  thick  coating  is 
required.  For  these  reasons,  hot-dip  plastic  materials  ai^ 
costly  to  use,  A  cold-dip,  clear  material  would  increase 
efficiency  of  operation,  probably  reduce  material  and  appli¬ 
cation  costs,  remove  personnel  hazards,  and  could  expard  the 
use  of  Method  IB  to  items  damageable  by  high  temperature. 

Available  possible  materials  for  this  application  are 
being  im'sstigated .  Tne  Air  Force  is  receptive  to  testir^ 
a.nd  considering  materials  developed  by  industry.  Material 
should  hor.-Q  &  moisture  vapor  transmission  rate  as  low  or 
lower  than  a  50-mil  GAB  film  for  20-ajil  film,  be  transparent 


n  t  c 


3  of  8 


I-lr.  M.  E.  Bowman 


Wednesday  PM  Oct.  12.  1955 


to  allow  inspection  without  removal  of  coating,  be  capable 
of  beir^  applied  with  one  dip  operation,  incorporate  a  cor¬ 
rosion-inhibited  oil,  and  be  easily  and  conpletely  removable. 
The  Air  Force  is  also  interested  in  learning  of  any  possible 
instances  where  cold-dip  materials  are  being  used  in  a  manner 
which  could  be  advantageously  adopted. 

Another  field  of  research  and  development  in  our  shop  is 
"Field  Handling  and  Transportation  Conditions." 

Wbrk  was  initiated  in  1954  for  the  investigation  of  ser¬ 
vice  conditions.  The  project  is  aimed  primarily  at  gathering 
field  data  on  rough-handlii^  conditions  in  the  shipment  and 
transportation  of  military  supplies.  Data  will  be  treated 
statistically  and  will  be  used  to  set  up  iu>re  realistic 
laboratory  drop-  and  rough-handling  testir^  procedures.  This 
can  mean  significant  savings  to  the  Air  Force  in  both  the 
protection  of  lading  from  daaage  and  the  elimination  of  over-' 
packing. 

The  service  conditions  data  could  be  obtained  by  the 
following  methods: 

1.  Personal  observation  at  depots  and  ports. 

2.  Concealing  inpact-recording  instruments  in 

ordinary  shipping  containers  emd  shipment 
of  the  instrumented  packs  to  overseas 
destinations. 

Wh  have  chosen  the  latter  method  in  our  work.  This 
method  seems  ideal  since  it  eliminates  the  preferred  handling 
which  occurs  in  the  presence  of  observers. 

Five  impact  recording  devices  are  beii^  evaluated.  These 
recorders  contain  three  mass-spring  components  set  at  right 
angles  to  each  o^her  with  an  inertial,  switch  that  indexes  the 
recording  tape  on  e':;ch  successive  is^jact  over  5  g's.  Calibra¬ 
tion  of  the  rocordsrs  within  the  container  is  now  in  progress. 

If  this  approach  to  the  problem  is  found  to  be  satis¬ 
factory  through  laboratory  tests,  50  recorders  will  be  ordered. 
Air  Materiel  Gommnd  will  monitor  shipments  to  overseas 
destinations.  Shipments  are  predicted  to  start  this  spring 
and  will  cover  a  20-month  period.  Air  shipment  will  be 
investigated  initially.  Different  types  and  weights  of  con¬ 
tainers  will  be  shipped.  Selection  of  overseas  destinations 
will  be  on  a  random  basis. 

Another  sub-task  deals  with,  "Fiberglass  Containers". 
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Fiberglass  from  a  standpoint  of  thermal  stmetiiral 
properties  and  high  environmental  resistanoe,  ie  aiaterially 
suitable  for  possible  application  as  a  shipping  container. 
Coii?)arative  data  on  long-term  storage  characteristics  are 
not  yet  available.  The  objective  of  this  project  is  to 
investigate  the  physical  properties  of  fiberglasi  aSid  to 
develop,  test,  and  standardize  the  use  of  fiborglfess  als  a. 
shipping  container  media.  Containers  to  be  studied  will  be 
constructed  similar  in  design  to  metal  containers  now  in  use 
for  helicopter  rotor  blades  and  jet  engines.  Long-tenn  stor¬ 
age,  handling,  and  shipping  data  will  be  obtained  and 
evaluated . 

Fiberglass  containers  and  metal  containers  will  be 
stored  at  sites  in  Sbutharn  Florida,  Alaska,  New  ifexico,  and 
Wright-Patterson  Air  Force  Base,  Ohio.  No  information  has 
bean  recorded  either  by  the  industry  or  by  Armed  Forces  on 
this  type  of  test.  Gont-racts  for  104  each  K21  helicopter 
rotor  blade  fiberglass  containers  and  104  each  J-57  jet 
engine  fiberglass  containers  are  to  be  let.  One  hundred  of 
each  type  container  will  be  field-tested  under  actual  use 
conditions.  Four  of  each  type  containers  will  be  outdoor 
tasted,  one  of  each  type  at  each  of  the  four  sites  mentioned. 
Metal  containers  will  be  used  as  controls  for  this  test,  A 
material  process  s+udy  of  laminates,  resins,  fillers,  mold¬ 
ing  time,  and  pressure  will  be  made  to  determine  the  best 
materials  for  large  size  military  containers.  It  is  hoped 
that  by  this  effort  many  of  the  doubts  concerning  large 
fiberglass  containers  can  be  removed,  doubts  arising  from 
lack  of  storage  and  harriling  data. 

Another  sub-task  deals  with,  '’Polyethylene  Containers" . 

Polyethylene  containers,  from  a  standpoint  of  sturdiness 
and  comparative  chemical  inertness,  co’ild  find  many  uses  in 
Air  Force  packaging  both  for  air  and  svirface  transportation. 

At  the  time  of  the  initiation  of  this  project,  December,  1951, 
little  data  was  available  on  the  compatibility  and  permeabili¬ 
ty  rate?  of  various  chemicals  in  polyethylene  containers 
under  loi^-term  storage  conditions.  Approximately  80  chemi¬ 
cals,  representative  of  roost  classes  and  subclasses  of  chemi¬ 
cals,  were  evaluated  as  to  coupstibility  and  permeability  in 
polyethylene  containers.  The  mechanism  of  transfer  through 
polyethylene,  permeability  rates,  and  a  mechanical  method  of 
calculating  shelf  life  of  any  given  chemical  were  determined, 
Ibis  work  has  now  been  completed  for  the  polyethylene  foraula- 
tions  selected  ''or  testing,  including  bottles  irradiated  with 
neuclear  energy.  The  data  is  presented  in  WADC  Technical 
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Report  53-133,  Parts  I,  II,  and  III,  Part  I  of  this  report 
is  now  available  through  the  Office  of  Technical  Service, 
Department  of  Commerce,  The  other  parts  of  the  report  will 
be  available  through  The  Department  of  Commerce  in  the  n^'ar 
future.  This  project  has  aided  the  Air  Force  in  release  of 
^ecification  MII/-C-26701  (USAF)  entitled  "Containers,  Poly¬ 
ethylene,  Flexible,  Plastic," 

As  new  polyethylene  foTHulations  to  reduce  permeability 
and  enhance  compatibility  are  int.roduced  by  industry,  it  will 
be  necessary  for  the  Jfi.litary  Services  to  be  kept  informed 
and  to  revise  procurement  specifications  and  use  procedures 
accordingly  to  take  advantage  of  iaproved  products.  Savings 
have  now  been  realized  by  shipment  of  battery  acid  in  poly¬ 
ethylene  confoainers.  This  is  especially  true  for  shipment 
by  air  where  the  polyethylene  container  replaces  glass  con¬ 
tainers,  absorbent  dunnage,  and  overpackii^,  Throtigh 
research  with  p'Ustic  containers  savings  can  be  realized  by 
reductions  in  weight,  cubage,  and  handling  charges,  W©  are 
now  investigatii^  the  use  of  polyethylene  containers  as  a 
possible  substitute  for  sibslII  metal  reusable  containers  such 
as  AM  cans. 

The  next  sub-task  deals  with  the  "Howe  Twist  Lock  Con¬ 
tainer".  The  twist  lock  container,  developed  by  Mr,  Herbert 
Howe  has  been  under  investigation  ly  the  Air  Force  for  more 
than  a  year, 

A  need  exists  for  a  more  efficient  ard  simpler  closure 
for  Specification  KIL-C-6054,  "Containers,  Shipping,  Exterior, 
Reusable,"  containers  so  extensively  used  in  Air  Force  and 
Milit€u*y  packagii^,  A  container  incorporating  only  three 
parts  -  body,  top,  and  gasket  —  was  evaluated.  The  con¬ 
tainer  lid  and  body  have  interlocking  threeuis.  Evaluation 
consisted  of  preliminary  laboratory  tests  for  rough  handling 
and  airtightness  and  an  extensive  field  evaluation  that 
involved  shipment  of  50  containers  to  each  of  eight  stateside 
Air  Pbree  Depots  and  an  European  Depot.  This  report  is  now 
being  written  and  will  be  released  as  WADC  Technical  Report 
55"64.  The  containers  wall  accepted  by  Depot  personnel 
who  appreciated  tiw  ease  o  ‘  handling  feature  of  the  new 
closure.  The  containers  c\n  be  closed  in  27  seconds  by  use 
of  a  sis^ie  ettachmant  on  a  pneumatic  gun  or  can  be  easily 
closed  or  opened  with  iiaan«r  and  block.  The  Air  Force  has 
.'''iprovad  the  use  of  this  crontainer  and  is  requestiig  a 
project  for  the  revision  of  MIL-C-6054  to  include  the  new 
closure  feature.  The  Air  Force  has  a  continuing  requirement 
for  simpler  and  more  efficient  container  closures. 
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A  need  exists  for  more  accurate  aiid  sicplified  methods 
for  ffisaeurir^  and  ijv?icatir^  relative  humidity  within  sealed 
coifit&iners.  The  desired  item  is  a  siaiple,  accurate,  arid 
reliable  means  of  sensing  and  indicating  or  recording  the 
humidity  conditions  within  sealed  packages.  The  inforication 
furnished  by  the  device  should  be  available  upon  inspection 
without  openijjg  cr  damsgii:^  the  package.  Reliable  operation 
over  the  range  of  ten^ieratures  encountered  in  storage,  arx3 
operation  for  lengthy  storage  periods,  is  necessary. 

Electrical  humidity- sensing  devices  are  being  evaluated 
by  the  Signal  Corps,  The  Air  Force  has  evaluated  chemical- 
type,  color-change  indicators  which  incorporate  the  indicators 
covered  by  2003,  the  3-spot  color  change  indicator  card, 
and  MS  20025,  the  one  spot  card,  now  in  Military  use.  These 
humidity  indicators  can  be  positioned  on  the  external  surface 
of  metal  cans  or  on  the  external  surface  of  M1I/-B-133  barrier 
material  pucks. 


From  the  data  and  experience  gained  from  our  investiga¬ 
tion  proposed  specification  KIL-I-26860  (USAF)  has  been  pre¬ 
pared  and  is  now  being  coordiriated  with  the  indicator  industry. 
Meanwhile  the  Navy  is  preparing  a  specification  for  the  color- 
charge  card  now  covered  only  by  drawings.  The  specification, 
when  released,  will  provide  for  better  control  over  the  indi¬ 
cating  spot  used  in  tie  color-change,  surface- mounted  type 
indicator. 


The  n^‘Xt  sub-task  is  ”F9rformance  Evaluation  of  Cushion¬ 
ing  Msiterial” , 

This  reseeirch  is  directed  towards  eliminating  guess  work 
in  the  practical  application  of  cushioning  materials  to 
specific  packaging  problems.  Stress- strain  data  is  being 
collected  on  some  50  different  commercially  available  cusbior>- 
ing  materials.  The  relationship  between  static  and  dynamic 
loading  is  being  investigated.  As  an  outgrowth  of  static 
investigations,  a  general  cushioning  g)ecification,  MIL-C-2681 
(DSAF) ,  has  been  written  based  on  performance  ability  of 
material  rather  than  on  type  of  material.  Proposed  specifica¬ 
tion  MIL-C-2681  is  now  in  the  process  of  coordination,  A 
dynamic  tester  i?  in  operation  on  this  work.  Industry  can 
continue  to  be  of  help  on  test  methods,  test  data,  and 
instrumentation.  The  over-all  product  of  this  project  will 
be  a  use  manual  based  on  dynamic  information. 
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The  last  sub-task  1  shall  mention  is  ono  that  is  in  the 
very  initial  stages,  "Investigation  of  Materials,  Techniques, 
and  Apparatus  for  Foamii^  In-Place  Plastic  Cushioning,  Block¬ 
ing,  and  Bracing”. 

It  is  anticipated  that  our  efforts  will  lead  to  materials 
for  use  in  sitixations  requiring  both  resilient  and  rigid 
materials.  A  successful  outcome  of  this  project,  we  feel 
will  be  a  tremendous  step  forward  in  the  Air  Force  Packaging 
Program's  over-all  objective  of  providing  more  Air  Force  per 
dollar. 

I  have  said  that  the  Aj.r  Force  Packaging  Research  Develop¬ 
ment  Facility  is  at  Wright  Air  Development  Center.  Our  symbol 
or  Code  for  mailing  purposes  is  WDRTH-5.  Our  broad  areas  of 
research  and  development  cover  cushioning,  containers,  preserva¬ 
tives  and  packaging  materials,  I  have  detailed  the  objectives 
and  requirements  for  sorse  of  our  sub-tasks  under  these  broad 
fields. 

I  stated  that  our  primary  objective,  in  common  with  the 
other  Air  Force  efforts,  is  the  attainment  of  more  Air  Force 
per  dollar.  It  is  also  in  common  with  the  objective  of  the 
other  military  agencies  and  of  industry  working  in  the  packag¬ 
ing  field,  which  can  perhaps  be  covered  more  broadly  by  the 
term  "more  defense  per  dollar". 
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Research  and  Development  Packaging  Program  of  the  Navy 

Mr.  Samuel  Schwartz 

Bureau  of  Ships,  Navy  Department,  Washington,  D.C, 


When  I  learned  I  was  to  be  last  speaker  on  this  Panel, 

I  wasn’t  particularly  happy  —  I  didn’t  jua?)  for  joy.  I  felt 
I  had  been  beaten  to  the  punch,  and  what  I  would  have  to  say 
would  be  pretty  much,  •’ditto”. 

It  is  true  we  all  have  essentiadly  the  same  probl?ms, 
that  of  protectir^  arid  preserving  military  supplies  for 
long-term  storage  and  txniversal  handling.  We,  in  the  Navy, 
feel  that  we  have  one  additional  responsibility,  at  least  — 
that  of  replenishment  at  sea,  which  you  have  heard  so  much 
about  at  this  meeting. 

We  have  a  motto  in  the  Navy  which  describes  our  priioe 
objective,  even  in  packaging.  That  motto  is  "Service  of  the 
Fleet",  I  think  the  Army  has  a  motto  that  goes  "The  Man 
Behind  the  Gun".  That  is  what  we  are  trying  to  do  in  all 
our  work.  We  are  trying  to  provide  the  wherewithal  to  get 
the  item,  whatever  it  may  be,  out  to  him  in  as  nearly 
ready- for-use  condition  as  we  can  possibly  make  it.  That 
means  at  the  end  of  the  line  the  part  or  equipment  should 
be  available  for  use  with  a  minimum  of  preparation.  There 
are  so  many  things  that  take  place  between  the  fabrication 
of  the  item  and  its  delivery  to  the  end  user.  We  want  him, 
the  user,  to  be  able  to  take  the  item  out  of  the  package  and 
operate  it  with  a  minimum  of  depreservation,  whatever  the 
item  happens  to  bej  whether  it  be  an  electronic  transmitter, 
a  weapon,  or  what-have  you.  I  think  tliat  is  something  we 
should  keep  in  mind. 

We  are  conducting  reseeurch  in  the  development  and 
application  of  "Contact  Preservatives",  We  have  a  need  for 
thin~film,  water-displacement  congjounds,  which,  after  years 
of  effective  protection,  can  be  readily  removed,  or  not 
require  removal  by  virtue  of  possessing  and  retaining  lubri¬ 
cating  properties.  Such  a  congsound  would  be  useful,  for 
example,  in  machine  tool  proseirvation.  If  we  can  accomplish 
all  that,  we  shall  have  answered  a  lot  of  our  basic  problems. 
The  less  we  have  to  remove,  the  better  it  is  for  the  user  at 
the  end  of  the  line. 

The  Bureau  of  Aeronautics  has  developed  a  thixotropic 
preservative  for  preservation  of  reciprocating  engines  that 
remains  firmly  in  place  on  the  surface  without  the  drain-off 
associated  with  oil-type  preservatives.  This  material. 
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specifically,  was  developed  in  their  field  to  solve  a  number 
of  problems  that  were  inherent  in  materials  available  up 
until  that  time  for  aircraft  piston-engine  preservation. 
Preservative  iMterial,  available  at  the  time,  were  ..eavy  oil 
types  which  drained  off  surfaces,  exposing  them  to  subsequent 
corrosion.  The  solvent  cut-back  type  materials  developed 
later  were  objectionable,  in  that  they  required  removal  prior 
to  activation  of  the  engine.  The  Bureau  of  Aeronautics  has 
developed  a  preservative  material  having  thixotropic  charac¬ 
teristics,  After  hot  application,  the  compound  sets  on  the 
metal  surfaces  of  the  cylinder  walls,  does  not  drain  off  dxir- 
ing  storage  exposures,  and  need  not  be  removed  prior  to 
operation  of  the  engine.  The  Bureau  of  Aeronautics  has  had 
successful  e^qierience  with  the  material  in  extensive  service 
tests  in  such  outlyir^g  areas  as  Kawaii,  t  le  Philippines,  and 
Alaska  under  extreme  weather  conditions,  as  well  as  the 
United  States,  The  Bureau  of  Ships  ar^  the  Bureau  of  Yards 
and  Docks  are  giving  this  material  closer  consideration  for 
possible  incorporation  in  the  preservation  of  the  internal 
combustion  engines  in  our  own  systems. 

We,  of  course,  are  continuing  basic  studies.  The  Office 
of  Naval  Research  is  sponsoring  and  supporting  studies  in 
areas  such  as  the  Prevention  and  Deterioration  Center,  and 
they  are  operating  a  number  of  exposure  sites,  too.  We  are 
interested  in  what  causes  materials  to  go  bad,  so  that  we 
can  prevent  it  either  by  changing  the  basic  materials  or  by 
the  application  of  preservatives. 

The  strippahle-coating  procedure  was  mentioned  earlier, 
and  I  thought  I  should  get  a  plug  in  for  a  new  material  that 
seems  to  offer  promise  for  eon^jlete  aircraft  preservation  — 
'Tolyvinyl  Acetal”,  It  has  shown  great  promise.  The  Bureau 
of  Aeronautics  has  found  that  the  pigmented  material  gave 
the  best  results.  The  material  has  been  applied  from  a  water 
dispersion;  it  has  excellent  weathering  properties. 

The  other  day  there  was  a  paper  presented  on  TEFLON.  I 
talce  this  opportunity  to  call  your  attention  to  some  of  the 
highlights  that  have  interested  the  Navy  in  its  use.  True, 
it  is  an  e3q)en8ive  saterial  at  the  moment,  but  with  something 
under  a  mil-thick  coating,  we  get  long-term  preservation  as 
a  bonus  to  its  primary  property  of  dry  lubrication  or  boundary 
lubrication.  There  are  well-defined  limits  to  TEFLON’S 
application  based  on  laboratory  experience;  a  number  of  "gray” 
areas  ntiU  need  to  be  checked  out.  In  the  Bureau  of  Ships, 
we  are  setting  up  a  program  to  extend  the  work  that  has 
already  been  done  in  the  Bureau  of  Ordnance  on  guns,  and  in 
our  Bureau  in  submarine  periscope  installations,  to  parts 
and  components  of  internal  combustion  engines. 
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One  of  the  amazinj^'  things  about  the  TEFLON  material  s 
tliat  it  is  so  reluctant  to  be  contaminated  that  dirt  doesn’t 
stick  to  it.  The  stuff  just  doesn't  like  anything  else, 
appai'ently.  One  of  the  primary  deteirents  to  the  universal 
use  of  such  a  remarkable  material  is  the  fact  that  the 
material  requires  high  temperature  cure,  something  about 
700°  F, ,  and  in  that  process  many  substrate  materials  won't 
take  it.  Mr,  Fitzsimmons  covered  a  wider  area  in  his 
presentation. 

The  Navy  is  investigating  the  use  of  solar  energy  for 
dehumidification.  Do  you  know  that  the  Navy  has  been  one 
of  the  prinary  users  of  dehumidified  storage  in  long-term 
storage  of  equipment  and  materials  and  is  conducting  a  study 
of  the  effects  of  long-term  dehumidified  storage  upon  the 
various  materials  and  methods  of  preservation  that  have  been 
utilized.  There  is  a  concurrent  program  in  the  investigation 
of  the  need  for  providing  controlled  storage  for  .Method  II 
packs. 

The  Navy  is  looking  for  contact  preservatives  that  can 
be  used  on  mill  rans  of  sheet  aliiminum  steel  so  that  the 
sheet  will  require  no  further  processing  for  storage. 

We  are  still  looking  for  answers  in  coating  of  ;Tteel 
drums,  just  as  is  the  Army,  and  there  is  a  program  underway 
at  the  Naval  Laboratories  to  evaluate  coatings  for  use  in 
this  area. 

The  Navy  has  other  studies  going  on,  Vfe  are  using  VCI 
(Vapor  Corrosion  Inhibitors)  packaging  materials.  We  have 
seen  new  methods  of  application,  A  formed- in-place  material 
is  being  used  in  aircraft  gas-turbine  engine  preservation. 

Two  vapors  are  reacted  to  form  a  vapor  corrosion  inhibitor, 
Jiidustry  is  developing  volatile  materials  for  the  preserva¬ 
tion  of  metals  other  than  steel,  and  the  itltimate  is  one 
material  that  would  allow  us  to  preserve  a  conmlex  assembly 
of  many  different  basic  construction  materials  without 
adverse  effects  on  any  of  them.  We'd  like  also  to  see  an 
indicator  that  would  enable  us  to  detenaine  visxially  the  con¬ 
dition  of  the  volatile  corrosion  inhibitor  in  a  package,  and 
its  suitability  for  further  use. 

A  question  arose  in  one  of  the  panels  this  morniag 
regeirding  the  status  of  the  desiccant  specification, 
MII/-D-34b4.  The  revision  to  MIL-D-3464,  *he  packaging  desic¬ 
cant  specification,  is  in  the  hands  of  the  printer.  It  will 
have  just  one  typ?  of  desiccant.  There  is,  insofeir  as  our 
own  experience  is  co.'xjerned,  just  one  material  that's  been 
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supplied  under  t^i©  ci^irerrt-  specification.  The  problem  appears 
to  be  ons  of  quality  control.  We  are  trying  to  be  realistic 
about  this  specification.  It  has  had  wide  circulation  for 
comment. 

In  the  field  of  protective  packaging,  we  are  studying 
cushions,  isolators,  and  various  suspension  devices.  The 
Naval  Research  Laboratory  has  recently  published  a  Handbook 
on  "Guided  Missile  Packaging"  for  the  Department  of  Defenso, 
which  offers  guidance  in  design  in  many  areas  related  to  the 
preservation,  packaging,  and  packing  of  guided  missiles, 

vk  are  also  investigating  methods  of  protecting,  in  ship¬ 
ment,  various  sensitive  instruments,  electronic  tubes,  and 
the  like.  In  one  of  these  studies  with  electron  tubes,  we 
ran  fragility  tests  on  the  item.  The  data  were  used  in  the 
design  of  the  package. 

The  Navy  is  conduct^r^  an  investigation  of  packaging  for 
loi^-term  storage  of  protective  clothing.  The  clothing  is  a 
special  problem  because  it  is  impregnated  for  use  against 
chemical  agents.  The  packaging  j.'ust  not  be  affected  by  the 
impregnants,  nor  permit  eaocessivc  deterioration  of  the  cloth¬ 
ing. 


We  are  looking  for  a  lightweight  antimagnet  shielding 
material  for  the  shipment  of  magnetrons  which  will  enable  us 
to  handle  shipment  without  the  bulky  weight  and  troublesome 
preparation  that  is  now  required. 

The  Navy  has  conducted  investigations  in  the  area  of 
complete  aircraft  preservation.  We  have  used  dehumidified 
storage,  strippable  coatii^s,  and  specially  designed  envelopes. 

In  the  areas  of  materials  handling,  the  Navy  has  con¬ 
ducted  investigations  on  the  design  of  pallet-loading  patterns 
so  that  the  most  efficient,  use  can  be  made  with  known  carton 
sizes  and  pallets.  Charts  have  been  prepared  as  guidance  in 
this  area. 

We  are  working  on  the  investigation  of  test  procedures 
for  use  in  conjunction  with  acceptance  of  preservation  and 
packaging  under  Specification  MIL-P-llG,  We  are  always  faced 
with  the  specification  at  the  end  of  the  line  in  order  to 
assure  ourselves  of  acceptable  quality. 

In  shipboard  handlir^  there  are  many  problems  relatii^ 
to  replenishment  at  sea,  and  we  are  working  with  all  types  of 
conveyor  systems  for  bulk  fuel  and  oil,  and  solid  materials 
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transfer,  and  we  welcome  any  suggestior-a  in  that  area.  Of 
particular  interest  in  materials  handling  aboard  ship  is  the 
design  of  a  forklift  tnick  which,  under  the  pitching  and 
yawing  end  maneuvering  of  the  ship,  will  still  maintain  its 
attitude  and  perform  its  function,  I  have  some  requirements 
data  here:  (1)  capacity  is  4,000  pounds  at  24  inches; 

(2)  battery-supplied  power;  (3)  stacking  type  forklift  trucks 
for  below  decks;  (4)  stability  and  traction  and  braking  so 
that  it  can  be  operated  while  the  ship  rolls  15  degrees  to 
each  side  of  vertical;  (5)  ability  to  turn  in  the  minimum 
aisle  width  because  of  requirement  for  conserving  shipping 
space. 


Concurrently  with  this,  the  Navy  is  testing  out  deck 
structures,  using  a  variety  of  gratings.  We  are  now  testing 
expanded  metal  gratings  made  of  steel  and  aluminum.  In  some 
installations  we  are  tasting  wood  decks  with  specially  pre¬ 
pared  gritty  surfaces.  This  is  an  effort  to  solve  traction 
and  stability  problems  for  inprovenent  of  decking  construction. 
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Research  and  Developnent 
Discussion 


MR.  KUOPPAMAKI:  I  sotild  like  to  ask  a  question  about 
shipping  dynaulcs.  This  is  a  meeting  of  coordination,  of 
course.  We  vould  greatly  appreciate  coordinatlLn  In  types 
of  shipping  anticipated  in  the  military  transportation. 

From  the  standpoint  of  dynamics  anticipated,  «e  have  been 
'reading  about  the  program  which  the  Air  Force  has  been  doing 
for  several  years.  Ve  have  lots  of  reports  of  those  studies. 
We  learn  aboxxt  them.  Is  the  Armed  Forces  Studying  Shipping 
Dynamics?  It  voxild  be  of  interest  to  learn  if  there  is  any 
plan  on  coordination  re^rding  classification  of  different 
kinds  of  shipping.  In  regard  to  the  load  which  we  e^^ct 
the  container  gets. 

MR.  BOWMAN:  I  think  that  is  a  part  of  the  overall  pro* 
gram  in  our  study  of  cushioning  materials,  to  evaluate  each 
material  and  finally,  perhaps,  have  the  data  to  draw  curves 
or  determine  formolac  for  the  determination  of  the  amount  of 
particular  cushioning  for  a  predetermined  load.  Is  that 
what  you  had  iu  tiina,  or  do  you  question  more  than  that? 

MR.  KbOPPAMAKl:  Ve  had  a  very  good  presentation  yester* 
day  from  North  American  about  cushioning.  There  we  saw  that 
the  elastic  behavior  of  the  cushioning  material  Itself  Is 
fairly  Tfiaple  to  approach.  Bxzt  the  locMi  we  have  to  decide** 
that  is  something  idiich  is,  so  far,  completely  open  and  un* 
determined  and  so  conplex  in  nature  that  it  looks  to  one 
evalxmition  office  that  the  oxily  solution  for  it  would  be  to 
put  the  load  in  certain  shipment  classes,  which  represent  a 
given  quantity  group  of  load. 

LIElffEKANT  MARTIN:  I  think  the  question  you  are  getting 
at  concerns  the  service  conditions  project  we  have  zamning, 
where  we  are  sending  instruments  concealed  In  packages  all 
over  the  world  and  getting  the  data  back  to  find  out  what 
kind  of  conditions  we  have  in  the  field.  The  first  step  in 
the  program  will  be  an  investigation  of  air  shlpokent  becatise 
for  years  people  have  said  air  shipment  should  have  preferred 
handling.  That  is  one  of  the  things  we  would  like  to  find 
out.  Are  the  handling  operations  in  air  shipment  as  severe 
as  those  encountered  in  su3rfaee  shipment?  Ve  have  tmd  some 
correspondence  with  the  Naval  Ordnaiee  Laboratory  on  this 
subject,  and  we  are  working  togetlier  on  this  field. 
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MR.  DBCOT;  I  vould  like  to  ask  about  the  present  sta¬ 
tus  of  the  air-cargo  development? 

MR.  BOWMAN:  That  is  an  AM3  project.  I  am  not  familiar 
with  the  air-cargo  development.  I  vould  suggest  that  sub¬ 
ject  be  taken  to  a  representative  of  AMS  here- -perhaps 
Mr.  Patil  Curtis- -or  by  writing  to  Wright-Patterson  Air  Force 
Base.  I  am  sorry  we  can't  give  you  the  answer  to  that. 

MR.  KUOPPAMAKI:  I  would  like  to  ask  about  the  MIL-D- 
3^6UB.  You  said  a  new  specification  is  now  in  hand  for  one 
type  of  desiccant. 

MR.  SCHWARTZ:  It  is  a  performance  specification  still. 
There  is  no  more  Claes  2  aon-dustlng  desiccant. 

VOKE:  You  will  not  be  eliminating  one  type  of 
desiccant? 

MR.  SCHViARTZ:  You  mean  the  basic  material? 

VOICE:  Yes. 

MR.  SCHWARTZ:  Ho.  I  said  non  dusting- -bagged  desiccant. 

VOICE:  I  vould  like  to  ask  M.v.  Schwartz  a  question. 

There  have  been  a  covtple  of  references  since  these  conferences 
have  started  about  the  directive  that  has  been  turned  out 
recently  on  gulded-mlssile  protection,  but  nobody  has  ever 
given  that  reference.  Do  you  happen  to  have  the  technical 
directive  that  covers  it? 

MR.  SCHWARTZ:  I  Just  have  the  title.  It  is  a  DOD  hand¬ 
book. 

MR.  WILLIAMS  (Cadillac  Products):  I  vould  like  to  direct 
a  question  to  Mr.  Bowman,  If  I  remember  correctly,  in  the 
beginning  of  his  speech  he  talked  about  some  way  of  protect¬ 
ing  a  complete  craft  in  polyethylene. 

MR.  BOWMAH:  The  material  more  than  likely  wd.ll  be 
15-mil  polyethylene.  It  will  be  Just  a  coaq^lete  envelope, 
as  much  of  it  prefabricated  before  assembly  as  possible,  but 
it  will  be  necessary  to  heat  seal  the  sections  together  when 
slipped  onto  the  aircraft,  so  there  are  scute  angles  and 
small  archs  to  seal. 
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You  can  see  the  problems.  There  vas  one  heat  sealer 
developed  that  had  Javs  vhlch  opened  more  than  Just  the 
amount  generally  opened  for  the  admittance  of  the  sheet  mater¬ 
ial.  This  sealer  vas  evalmted  in  our  place.  It  stiLl  didn't 
seem  to  have  the  maneuverability  required. 

As  I  said,  ve  are  going  to  put  this  out  on  a  purchase 
request  for  contract,  so  It  is  possible  that  ve  vlll  get 
something  better  than  that. 

MR.  WILLIAMS:  Are  you  going  to  put  the  vheels  and 
everything  else  in  it?  Are  they  going  to  be  enclosed? 

MR.  BOWMAN:  The  vheels  vlll  not  be  in  the  envelope. 

It  will  be  from  the  vheel  strut  tq?.  Everything  but  the 
vheels . 

MR.  WILLIAMS:  You  are  going  to  seal  aroimd  the  vheels? 

MR.  BOWMAN:  Yes.  Everything  but  the  vheels. 

MR.  KALAPOS  (Goodrich  Chemical):  Mr.  Bowman,  on  the 
same  subject,  have  you  considered  any  other  films,  such  as 
Vinyl  films j  and  if  so,  vhat  were  their  limitations? 

MR.  BOWMAN:  We  haven't  at  this  time,  but  ve  are  recep¬ 
tive  to  any  material  which  will  have  a  low  MVTO  rate,  be 
seslable,  and  be  3uitable  for  this  purpose.  We  want  the 
most  efficient  and  economical  material  for  this  particular 
xme. 


Polyethylene  is,  of  course,  adaptable  to  heal-seallng. 

I  thinJc  that  is  probably  the  main  reason  we  mention  polyethy¬ 
lene  in  this  discussion.  It  is  possible  this  could  evolve 
into  other  materials. 

MR.  TIBBETS  (Bakelite):  I  would  like  to  ask  Mr.  Bowman 
how  this  differs  from  the  packaging  procedures  that  were  con¬ 
ducted  aboxzt  three  or  four  years  ago  on  the  coi^jVrte  aircraft 
at  Wri^t  Field? 
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MR.  BOWMAH:  The  procedure  la  probah?.y  the  aaiae.  That 
attenq?t  several  years  ago  had  several  shortcoaings  that  ve 
now  hope  to  correct  with  further  investigation.  One  of  them 
was  the  looseness  of  the  envelope.  That,  of  course,  created 
a  tearing  by  flapping  In  the  wind.  A  good  tlg^t  envelope, 
probably  using  the  same  procedtiree  that  were  used  before, 
but  being  ti^t,  would  do  the  Job.  Getting  It  ti^t  seems 
to  be  the  big  problem. 

MR.  TIBBETS:  I  seem  to  recall  that  some  aircraft  that 
were  shipped  top  side  on  carriers  were  whipped  to  some  de¬ 
gree,  but  the  tightness  of  the  wrap  had  a  lot  to  do  with  its 
Integrity. 

MR.  BOWMAH:  I  believe  that  attea^t  would  have  been 
successful  if  the  envelopes  hew!  been  tight.  Being  able  to 
flap- -it  tore,  requiring  a  lot  of  repair  in  shipment. 

MR.  OLEVITCH:  I  think  the  essential  difference  between 
the  last  approach  and  this  one  is  that  we  are  going  to  try 
to  have  prefabricated  sections.  In  prior  attea^ts,  every¬ 
thing  was  done  right  there  at  the  Air  Force  Installation  by 
hand  If  we  have  sections  prefabricated  by  industry,  we  will 
have  a  mlnlmn  of  heat  seals  to  accomplish  in  the  field.  The 
fewer  heat  «eals  we  must  accoapllsh  in  the  field,  the  less 
trouble  we  a  e  likely  to  have. 

MR.  WILLIAMS;  I  to  offer  a  little  suggestion. 

You  fellows  should  tape  all  patterns  together  and  flame  seal 
the  final  euclosur-'-t^r.^-  will  give  you  easy  contour  sealing. 
It  takes  time  and  is  all  done  by  ht/.nd,  but  if  you  are 
worried  about  getting  around  some  of  thes-?  fancy  contours. 

It  does  a  pretty  good  Job,  and  it  will  glv*  vou  a  skin-tl^t 
Job,  too,  when  you  sire  done. 

MR.  SCHAFER;  Mr.  Schwartz,  you  mentioned  you  were 
interested  in  coatings  for  dna  protection.  Is  that  external 
or  internal  protection  primarily? 

MR.  SCHWARTZ;  Both  internal  and  external. 

MR.  SCHAFER;  For  eopty  or  filled  dmms? 

MR.  SCHWARTZ;  For  both  purposes, 

MR.  SCHAFER;  What  type  of  protection? 
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MR.  SCHWAJRTZ:  Frankly,  I  don’t  have  the  details  on  that. 
The  laboratory  at  Annapolis  is  working  on  the  evaluation  of 
the  coatings. 

VOICE:  You  expressed  a  wish  that  the  Industry  should 
specify  the  fragility  of  their  products,  which  would  be  a 
guide  for  the  packagiog  engineer.  Is  there  any  specific  pub¬ 
lications  giving  crltoi'ia  on  this  fragility? 

MR.  GRUKDY:  No.  This  is  a  new  field  we  a"e  going  Into. 
Why  we  put  this  question  to  Industry  is  the  fact  that  they 
should  be  vitally  Interested  in  the  fragility  for  their  own 
iteas. 


There  have  been  no  standards  set  and  no  standard  test 
method  yet  set  i;®  to  obtain  these  factors.  That  is  all  be¬ 
ing  taken  care  of  right  now. 

As  regard  to  the  QuartertBaater  Corps,  in  this  project 
work  we  have  under  way,  it  will  be  a  considerable  time  before 
these  standards  are  set  up. 

VOICE  (U.  S.  Navy,  Naval  Air  Station):  I  just  got  back 
from  putting  in  two  weeks  at  the  Joint  Military  Packaging 
School  at  Hossford  Ordnance  Depot.  I  believe  you  people  are 
acquainted  with  it.  As  I  understand,  industry  and  milltaxy 
send  their  key  personnel  to  these  schools,  to  go  back  to 
their  establishments  and  incorporate  some  of  their  ideas. 

Nov  dxul.ng  this  syoQtosium  here  I  have  heard  new  tech¬ 
niques  being  tised,  such  as  Teflon  and  VCI.  At  this  school 
there  was  a  little  dwelled  on  YCI.  ISjey  didn’t  seem  to  have 
too  much  information  on  it.  There  was  nothing  on  Teflon.  I 
was  just  wondering,  why  don't  both  i>eople  get  the  information 
so  they  can  pass  it  to  the  students  attending  the  school? 

t®.  STODLETI:  I  lappen  to  be  ebaiman  of  the  advisory 
comitt ce  for  that  school.  What  you  say  is  ideal,  and  I  aa 
for  it  personally.  But  it  is  just  about  lapossibXe.  How¬ 
ever,  very  recently  ws  went  over  the  whole  course  and  tried 
to  liven  the  whole  thing  up  with  cxirrent  thinking,  current 
events.  I  don't  jitst  know  the  day  the  new  eonrse  Is  going 
to  start.  Ttore  Is  a  whole  lot  more,  p6U*tlcularly  on  VCI, 
because  I  looked  over  several  pages  of  VCI  material  and 
it  cleared  with  the  Navy  and  the  Air  Force,  We  are  attend¬ 
ing  to  do  it,  but  you  can't  hope  to  keep  a  school  like 
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that  In  line  with  the  very  recent  thinlcing  such  as  Teflon, 
idiich  we  hare  given  you  here.  It  voxild  Just  be  impossible 
unless  we  give  all  our  other  work  and  do  nothing  but  work 
on  the  school. 

MR,  SCHWARTZ:  For  one  thing.  Teflon  is  still  rather 
new.  It  has  only  recently  been  taken  out  of  the  research 
and  into  the  development  stage,  so  far  as  application  is  con¬ 
cerned.  It  is  a  material  which  at  the  moment  has  to  be  under 
some  control.  I  don't  know  idiat  purpose  it  would  serve  to  go 
into  it  at  the  achool  except  to  mention  it,  and  I  don't  know 
how  that  is  incorporated  into  the  course  program  there- - 
current  events,  or  something  like  that. 

MR.  STCifDLFY:  That  material  is  basic  material. 

VOICE:  It  seems  some  of  the  agencies  are  using  it— 
the  VC  I,  for  exan^le.  Evidently  Teflon  is  being  used  by 
some  of  the  agencies. 

CHAIRMAH:  Tv'i’lon's  main  use  tq)  to  the  present  time  is 
as  a  solid  lubricant,  but  it  has  great  potentialities  as  a 
corrosion  inhibitor.  It  still  needs  more  study.  The  reason 
it  was  Introduced  was  to  try  to  get  other  people  Interested 
in  it, 

I  happen  to  be  in  the  laboratory  where  the  first  work 
was  done  on  it.  One  of  the  purposes  of  this  conference  was 
to  bring  to  the  people  in  the  Government  as  well  as  Industry-- 
new  fields  in  which  reserach  needs  to  be  expanded.  That  is 
one  of  them. 

VOICE:  Why  were  Class  2  non-dusting  bags  eliminated 
from  the  MIL-D-346U? 

MR.  SCHWARTZ:  We  are  being  practical.  I  think  that 
is  the  only  answer  I  can  give  you.  We  are  getting  service 
out  of  the  bags  that  we  were  procuring.  We  weren't  getting 
anything  different  for  Class  1  or  Class  2. 

VOICE  (Douglas);  If  a  bag  accidentally  breaks  beside 
a  guidance  unit,  it  may  cost  ten  or  fifteen  thousand  dollars 
to  rehabilitate  the  unit  if  the  d\i8ter  is  small  enough.  The 
particle  size  is  such  that  it  may  be  difficult  to  remove  in 
this  guidance  unit. 


MR.  SCHWUITZ:  The  cvurrent  draft  of  the  specification 
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has  incoiporated  some  changes  In  the  rough  handling  require¬ 
ment.  I  don’t  knov  hov  far  it  has  gone  In  any  change  In  the 
particle  size.  I  don’t  seem  •’■•o  remember  any  change. 

CHAIRMAN:  In  summary,  ne  need  to  develop  a  moisture 
barrier  material  tdilch  is  compatible  with  synthetic  oils  and 
gieases.  So  far  we  have  not  found  anything  actially  adecuate 
for  packaging  lubricated  or  greased  bearings,  and  so  forth. 

We  need  to  develop  a  truly  oil-  or  grease-proof  wrap. 
Yesterday  a  gentlemen  said  they  had  an  oil-proof  paper.  On 
further  questioning  It  turns  out  that  It  Is  oil-proof  to 
petroleian  and  not  to  synthetics.  In  the  military  we  need 
one  oil-proof  for  synthetic  oils  because  of  low-  and  hi^- 
temperattjre  problems  in  which  we  cannot  use  existing  petro¬ 
leum  oils. 

There  shoxd.d  be  further  research  on  Teflon  or  similar 
coatings,  with  the  emphasis  on  protective  coatings- -perman¬ 
ent  type  for  packaging  and  vise. 

We  need  to  en^hasize  the  use  of  raw  materials,  idilch 
are  plentiful  during  war  time,  for  the  developing  of  new 
wrapping  ^jaaterlals.  We  need  something  to  replace  atlumlnum. 
Alvimliivnjj  Is  very  short  In  war  time.  We  need  something  to 
take  Its  place,  something  that  can  be  made  available  in 
large  quantities. 

We  need  to  utilize  or  develop  rot-  and  corrosion-proof 
materials  for  ^obal  packaging,  to  protect  equipment  from 
outside  environment. 

With  the  vast  amovmt  of  research  on  different  plastics, 
there  should  be  one  that  could  be  utilized  In  the  wrapping 
of  materials  that  could  be  stored  in  the  tropics  in  which  the 
fungus,  parasites,  ari  so  forth,  would  not  degrade  or  rot  it 
away  from  the  outsi  i.?  /n,  a'..'d  destroy  the  package.  We  need 
a  clear  plastic  material  which  can  be  stojed  down  to  minus 
el^ty  without  becoming  brittle. 

We  need  a  strlppable  film,  capable  of  being  applied  by 
dipping  at  room  ten^rature,  that  must  deposit  enou£^  film 
for  protection  at  one  dip. 

Are  there  any  other  points  of  Interest? 
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VOKE  (Yards  and  Docks):  I  think  a  plastic  material 
with  a  low-vapor  transmission,  that  you  can  see  through, 
would  he  one  of  t^  hig  things  vo  help  us, 

CHAIRWAN:  A  plastic  aaterial  with  a  low  vapor  trans¬ 
mission  which  you  coxild  sea  tbrou^  would  help  the  Bureau 
of  Yards  and  Docks. 

MR,  BROWH  (Signal  Corps):  Is  there  any  central  point 
of  clearance  of  the  different  projects?  It  seems  to  me  I 
see  floating  throng  the  same  thing  in  Ordnane*>,  in  the 
Q\iartermaster  Corps,  and  I  know  it  is  in  the  Slgt5al  Corps, 

Is  a  central  clearance  for  all  the  different  studies  being 
performed  at  the  centers? 

MR,  S!IXIDLEY:  No,  sir.  There  is,  but  it  is  so  high  up,, 
and  it  is  a  level  that  is  not  practical  to  get  an  answer  to 
wi»t  you  are  after 

I  see  what  you  are  after.  Each  of  the  technical  ser¬ 
vices  within  the  Army  reaches  to  a  high  Army  level  where 
their  primary  interest  is  one  of  over-all  budgeting  and,  in 
general,  seeing  that  there  are  no  overlaps  of  effort.  I 
don’t  know  whether  there  are  other  an^os,  too,  but  not  of 
the  type  of  interest  that  you  have. 

MR,  BROWN:  It  would  be  contact  directly  between  two 
people . 

MR,  SIUDLEY;  Contact  directly.  Unfortunately,  if  I 
want  to  know  something  from  Sam  in  the  Navy,  I  have  to  con¬ 
tact  him  and  he  has  to  contact  me. 

MR,  SCHWARTZ:  There  is  circulation  of  the  project 
cards  between  the  bureaus  of  the  Navy,  and  we  get  them  from 
the  Army  periodically. 

MR,  STUDLEY:  The  trouble  with  that  is:  you  get  the  pro¬ 
ject  cards  and  they  are  usually  written  in  rather  formal 
language.  There  may  be  some  sub- project  or  some  little  thing 
you  are  interested  in,  hurt  it  isn’t  going  to  show  up. 

MR.  BROWN:  That  is  what  I  had  in  mind. 

MR.  GRUNDY:  The  Army  packaging  keeps  close  control-- 
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MR,  STUDLEY:  Within  the  Aray,  the  Amy  Packaging  Board 
has  a  report  at  least  once  a  year  on  all  the  projects.  They 
call  the  boye  in  to  see  vhat  progress  has  been  asade.  Once 
a  year  seess  to  be  often  enotagh,  and  that  is  about  vhat  ve 
do. 


MR.  MAJNNING  (Reynolds  Metals):  I  arise  sinqply  to  ques¬ 
tion  yovir  statement  about  aluminm  being  too  critical  in 
time  of  var.  I  have  been  s];>endiog  three  days  here  looking 
for  nev  vays  that  alumlntoc  foil  could  perhaps  be  used  because 
ve  are  of  the  opinion  that  in  event  of  var  there  vill  be  a 
rather  abundent  supply.  If  ve  veren‘t  so  convinced,  I  vould- 
n’t  be  here  now. 

It  so  happens  that  ve  find  this  same  feeling  around  in 
a  great  many  places — except  at  the  top.  You  must  realize 
there  is  ten  times  as  much  aluainuB  in  production  today  as 
there  vas  in  the  last  var,  vhen  it  started.  It  is  groving 
very  fast. 

Of  course,  in  var  time,  steel,  rubber,  wood,  paper,  and 
everything  else,  is  short.  But  I  tlilnk  if  you  will  look  on 
the  latest  critical  list  that  has  been  published  by  the 
Office  of  Var  Mobilization,  you  vill  find  that  aluminum  and 
many  other  of  these  materials  are  moKth  further  dovn  on  the 
critical  list  than  they  used  to  be. 

CEAIRMAR:  I  realize  that.  I  realize  that  altninum  has 
made  terrific  increases  in  production.  But  thinking  back 
over  the  last  var,  ve  didn't  have  enou|d^  aluaixnai.  Usually 
during  an  emergency  ve  have  so  many  places  to  ^lBe  it,  ve 
don't  want  to  be  cavi^txt  without.  We  hope  that  ve  don't  have 
any  more  va^'s  in  order  to  have  to  tise  aluminu&i  but  if  ve 
should,  I  hope  it  vill  be  available,  and  maybe  ve  can  also 
have  something  else  to  stpplant  it  in  case  ve  actxially  need 
it. 


VOICE  (B’ureau  of  Aeronautics):  In  your  proposal  to  use 
Twist  Lock  enclosxxre  for  the  605  containers,  have  you  considt* 
ered  the  presently  designed  inserts  used  in  the  605  contain¬ 
ers? 


MR.  B0WMA5:  We  are  considering  that.  The  only  portion 
of  the  container  which  will  be  in  any  way  different  from  the 
present  container  vill  be  the  very  top  of  the  containei'. 
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There  is  still  clearance,  the  same  clearance  as  vas  provided 
in  the  other  AN  can,  according  to  the  old  drawings.  So  in¬ 
serts  and  any  use  for  \rtilch  the  drum  has  heen  played  in  the 
past  will  still  he  vsat-le  for  the  twist  lock  drum. 

VOinS  (Bureau  of  Aeronautics):  I  recall  sometime  ago 
I  did.  see  t^  threads  at  the  top  were  stamped  and  probably 
took  off  tnaybe  a  quarter  of  an  inch  or  three-eighth  of  an 
inch  from  ^^e  I  and  E  container.  That  was  my  Is^ression  at 
the  time. 

In  the  crate -type  of  inserts,  it  seemed  to  me  there  was 
a  closer  tolerance  than  that.  That  was  the  basis  of  my  ques¬ 
tion. 


MR.  BOWMAN:  Thank  you.  We  have  considered  that  and 
in  the  revision  of  the  drawing  from  the  bolt  and  range  to 
the  twist  lock.  We  have  considered  the  use  of  inserts  and 
the  entire  xisable  dimension. 
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Unitization  Within  the  Air  Force 
Mr.  James  H.  Johnston 

Air  Materiel  Command,  Department  of  the  Air  Force 


Gentlemen,  the  conference  will  be  in  order. 

I  am  Mr*  Johnston,  from  Headquarters »  AMC,  We  are  here 
to  talk  on  \mitization,  to  try  to  help  you  and  have  you  help 

US. 


I  imagine  you  are  confusod  by  now  ~  I  know  I  am  — 
after  two  and  a  half  days. 

I  thought  I  knew  what  I  was  doing  a  lot  of  times,  too, 
but  I  find  a  lot  of  other  people  have  good  ideas  which  I 
hadn't  thought  of.  So,  when  I  get  home,  I  sure  am  going  to 
try  to  digest  all  the  speeches  I  am  concerned  with. 

I  will  pass  this  around  and  will  ask  you  to  sign  it,  so 
that  we  may  have  a  recojrd  of  the  attendance. 

This  afternoon  we  plan  to  do  this*  We  have  four  speak¬ 
ers  here  —  Ur.  Akrep,  of  the  Navyj  Mr.  Oliver,  from  tha 
Quartemasterj  Mr.  Jordan,  from  Forest  Products  Laboratory, 
and  n^nself.  We  will  each  give  our  talk  and  we  Trill  follow 
that  with  a  l^-oinute  question-ond-answer  period.  At  the  end 
of  the  15  minutes,  we  will  cut  it  off  and  let  the  next  gentle¬ 
man  speak.  In  this  way,  those  who  ha'fe  to  get  trains  can  at 
least  be  out  by  three-thirty.  If  farther  discussion  is  war¬ 
ranted  or  wanted  after  that,  we  will  be  here  to  answer  your 
questions  for  you. 

In  the  past  two  and  a  half  days  I  have  rewritten  ny  talk 
ten  times  in  ny  own  mind,  but  I  believe  I  will  let  it  stand 
as  is. 


We  of  the  Air  Force  have  tried  to  uxiitize  from  the  word 
"go.”  We  are  having  pallets  made,  tested,  and  there  are  regu¬ 
lations  out  now  which  say  supply  items  shall  be  unitizod. 

We  don't  give  a  second  thought  until  somebody  says,  '’I 
can't  do  it,*  or  "I  don't  like  the  pallet  I'm  getting,"  and  I 
have  to  admit  that  at  this  time  we  have  asked  why  many,  many 
times.  Sach  time  has  given  us  s<»k9  information,  shown  us 
problems,  and  we  have  attempted  to  solve  them,  some  of  them 
qxdte  big. 

In  the  shipment  by  rail,  truck,  and  air,  they  had  their 
problems  with  this  changeover,  due  to  lack  of  equipment, 
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including  the  proper  type  of  pallets,  personal  resistance  to 
change,  changing  the  package  line,  both  civilian  and  military, 
and  finding  an  acceptable  tare  -WBight  for  air  transportation, 
which  is  basically  ehat  the  Air  Force  is  interested  in* 

To  approach  these  problems,  we  had  to  line  up  our  crite¬ 
ria  for  unitlaation  from  an  Air  Force  viewpoint*  The  factors 
we  lined  up  in  the  order  of  their  ccaisideration  weret 

(1)  We  have  accepted  the  liO  by  U8  basic  pallet  size* 

Ihis  may  change  in  the  future,  but  this  is  our  starting 
point* 

(2)  Tare  weight* 

Tare  weight  is  necessitated  by  the  high  cost  of  opera¬ 
tion  of  cargo  aircraft*  Uainly  in  these  air-lifting  problena, 
we  run  out  of  weight  before  we  run  out  of  cubage  cm  these  air¬ 
craft*  We  hope  to  rectify  this  from  both  ends,  both  with  the 
aircraft  and  with  the  cargo  we  haul* 

(3)  Floor-4)earing  weight  of  the  pallet* 

We  have  to  have  specially  designed  skids  so  that  the  air¬ 
craft  floor  is  not  overs tressed*  We  maintain  nesting  cf  con¬ 
tainers,  full  or  empty* 

We  have  to  have  stackioig  capabilities*  This  will  cut 
down,  tie  down  weight  in  the  aircraft,  and  also,  it  elimin¬ 
ates  the  necessity  for  shoring  on  the  aircraft  floor,  which 
means  both  time  and  money* 

(U )  liability* 

This  is  a  broad  area  which  affects  everybody  and  ranges 
from  introducing  new  msthods  of  unitization  in  the  present 
packaging  lines  with  a  minimum  of  modification,  loadability 
of  unitized  loads,  both  at  terminal  and  under  field  condi¬ 
tions,  to  the  condition  of  the  cargo  on  final  delivery* 

(5)  We  class  mobility  of  the  pallet  as  a  prime  feature* 
This  is  becoDning  more  of  a  reality  every  day  as  these  con¬ 
cepts  advance,  and  this  we  get  with  an  increase  of  tare 
wei^t* 

In  many  instances,  this  mobility  may  offset  tare  weight 
through  savings  in  the  depot,  terminal,  and  where  have  you* 
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In  combat  effectiveness,  you  may  pay  for  tare  weight, 
which  would  be  entirely  justifiable* 

With  this  criteria  in  our  mind,  we  have  attempted  to 
coordinate  with  everybody  and  evaluate  all  studies  we  could 
get  our  hands  on,  and  we  liave  set  up  various  goals  for  the 
pallets  and  cmtidners  we  desire* 

In  the  utilization  of  a  flat  pallet,  we  are  still  trying 
to  find  a  durable  flat  pallet  wiiii  a  IT-pound  weight  liarlt, 
and  with  a  design-load  capacity  of  1,^00  pounds t 

Our  goal  appears  to  be  in  sight  witi^i  new  materials  being 
developed,  and  we  have  every  indication  we  will  get  it  in 
the  near  future* 

We  desire  that  the  cost  not  exceed  one  dollar  per  pound 
for  this  pallet,  idiich  is  $17*  One  of  tlie  remaining  criteria 
in  this  pallet  is  that  we  don't  like  to  see  them  got  water- 
soaked*  This  adds  to  our  tare  weight* 

An  expendable  flat  pallet  has  not  yet  been  developed 
which  we  have  latched  onto* 

Since  I  have  written  this  speech,  it  has  taken  a  reverse 
in  the  last  few  weeks*  We  are  going  to  reinvestigate  a  lot 
of  flat  pallets  that  were  introduced  to  the  Air  Force  and  may 
tiy  some  of  our  own*  Here  we  would  like  to  see  something  less 
than  $2  per  pallet* 

Tou  may  have  heard  this  morning  the  Air  Force  is  receiv¬ 
ing  initial  distribution  of  the  Conox  containers*  These  are 
strictly  for  overseas  shipment  of  furniture,  nonparishable 
foodstuffs,  and  we  are  trying  these  things  to  our  own  adapt¬ 
ability,  and  also  getting  our  feet  wet  in  the  use  of  them* 

NEAC  is  supposed  to  be  -shipped  cargo  in  each  container* 

In  NEAC  we  have  the  problem  of  cold  weather  and  lack  of 
equipment.  In  Teheran  pilferage  is  one  of  the  main  problems. 
So,  for  overseas  shipment  we  are  getting  into  the  Conex  ccxi- 
tainer  pretty  deeply* 

There  has  been  one  definite  step  towards  Air  Force  uniti¬ 
zation:  All  contracts  will  now  contain  a  clause,  wherever 
feasible,  for  all  like  items  being  shipped  to  a  consignee  to 
be  palletized*  Where  limited  quantities  of  different  items 
are  shipped,  con8olldati(xi  may  be  accomplished* 
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This  gets  into  some  paper  work.  It  isn’t  as  simple  as 
it  sounds  a  lot  of  times.  It  affects  both  you  as  the  con~ 
tractor,  and  we  of  the  lir  Force# 

This  is  one  area  that  the  Air  Force  will  have  to  work 
out  to  make  unitization  100  percent  perfect,  if  we  can  get 
that  far. 

In  the  area  mentioned  above,  that  of  unitizing  the  small 
quantities  of  individual  items,  lies  the  greatest  problem* 

The  Air  Force  supply  system  contains  a  large  number  of 
high-dollar  items,  which  are  requisitioned  on  an  as-deeded 
basis.  It  is  mandatory  that  these  be  air-<3hipped  to  destina¬ 
tion. 


There  are  many  items  —  maybe  resistors,  condensers, 
that  you  can  put  in  one  envelope;  but  today’s  way  of  doing 
it  is  to  package  in  a  large  box.  While  this  box  is  accept¬ 
able,  it  may  be  containerized. 

Our  goal  is  to  take  off  this  outer  packing,  put  it  in 
the  envelope  alone,  with  many  other  items,  and  ship  it  as 
requisitioned. 

Along  this  lino  we  liave  developed  a  collapsible,  alund- 
aiim  container  UO  by  I|8  by  32  inches  high. 

The  height  was  dictated  by  maintaining  the  maximum 
available  cubage  we  could  get  and  still  maintain  ease  of  load¬ 
ing  for  the  packaging  personnel  on  the  packing  line* 

How  deep  can  you  reach  into  a  box?  This  ttss  the  decid¬ 
ing  factor  because  these  boxes  will  be  packaged  at  the  Air 
Force  packing  lines,  in  the  depots  or  the  terminals* 

The  cubage  of  this  box  is  25  cubic  feet  available 
cubage. 

Ihe  capacity,  at  1?  pounds  a  cubic  foot,  is  U25  pounds. 

The  container  weighs  68  pounds. 

This  makes  a  tare  Tfeight  of  16  percent.  It  has  static 
caf»city  of  3,U00  pounds. 

It  has  stacking  a  pabilities ,  in  that  it  has  lugs  on  top 
and  recessed  portions  the  bottom,  so  that  when  you  si&ack 
one  on  the  other,  they  don’t  slide  off. 
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There  is  four-way  fork-lift  entry* 

With  skids,  it  has  a  necessary  bearing  area  to  be  stowed 
on  aircraft  floors  and  be  movable  on  gravity-conveyor  systems. 
This  is  a  must* 

We  anticipate  packing  the  items  in  a  container  stripped 
of  all  outside  packaging  except  the  necessary  corrosion  pack¬ 
aging* 


The  container  is  not  waterproof*  Where  this  is  antici¬ 
pated,  you  can  line  the  container  witli  waterproof  paper* 

New,  a  little  further  explanation!  We  do  not  anticipate 
storing  these  items  any  place  in  the  containers*  They  will 
be  strictly  for  air  shipment* 

Aluminujn,  as  I  Jward  somebody  say  this  morning,  gets 
damaged*  This  may  be  true*  It  may  be  this  will  be  tire  out¬ 
come  j  but,  on  the  other  hand,  in  line  with  our  goal,  if  we 
can  have  a  gravity-conveyer  system  —  this  is  a  possibility  — 
from  a  packing  line  to  the  terminal  to  the  aircraft,  you 
don’t  have  tlie  up-and-down  fork  lift,  materials  handling  and 
tossing  of  the  container* 

This  again  goes  to  the  inside*  I  will  admit  we  may  start 
putting  the  packaging  back  on  the  boxes  little  by  little* 

These  containers  will  be  distributed  world-wide  in  the 
near  future,  and  that  will  possibly  be  the  first  of  next  year* 

There  are  going  to  be  a  number  of  problems  crop  up*  One 
thing  we  have  incorporated  is  the  segregalicxi  of  the  cargo. 

We  thought  first  we  wo\ild  just  pile  everything  in  a  box;  but 
then,  when  that  man  unpacks  it,  there  is  the  problem  of  find¬ 
ing  that  little  envelope  of  resistors*  So,  possibly  separa¬ 
tors  will  be  used* 

This  will  also  aid  in  docun»ntation* 

Now,  W0  have  to  work  out  just  how  we  are  going  to  effi¬ 
ciently  secure  these  on  the  aircraft  floor*  Tliere  is  no 
major  problem*  It  is  merely  going  to  be  a  time-saving  prob¬ 
lem* 


We  are  going  to  gain  information  which  we  do  not  have  at 
our  hand  on  densities  of  air  shipment,  various  stock  classes 
which  will  be  susceptible  to  this  type  of  unitization* 
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We  are  talking  high-priority  stock,  and  wo  are  going  to 
see  how  far  wO  can  go  down  to  low-priority  items  for  air 
shipment* 

It  may  be  we  will  have  enough  containers  so  we  will  sup¬ 
ply  them  to  contractors  >dien  they  hare  a  contract*  This  will 
reduce  their  time  and  the  Government* s  money* 

The  Far  East  Conraisnd  has  been  testing  the  transit  van 
which  you  may  have  heard  about,  and  iiiey  have  also  taken  ttie 
individual  containers  of  one  of  these  vans  out  and  are  ship¬ 
ping  them  individxially  from  the  Far  East  to  Ogden,  San  Bern¬ 
ardino,  Kelly,  and  these  depots  have  been  shipping  back  to 
FBAF,  items  they  have  requisitioned,. 

Thei'e  have  been  prcbleas  come  upon  this  distributirai  of 
containers We  don't  want  to  tie  these  containers  up  in 
paper  work  t^;at  is  necessaryr  Sc,  wa  are  trying  to  find  the 
easy  way  out  on  distribution  because  some  of  these  depots  are 
getting  more  than  they  shipped  out*  This  is  being  worked  out* 

Even  since  this  paper  was  written  there  has  been  another 
thought  on  using  fibre  board  containers*  There  is  one  manu- 
factxiring  company  currently  vising  fibre  board  containers  for 
air  shipment  in  the  Air  Force* 

We  are  going  to  follow  this  through*  This  company  does 
have  all  the  necessary  packaging  around  the  individual  items* 
So,  our  first  step  is  to  consolidate  a  report  on  how  the  con¬ 
tainer  is  arriving*  If  the  outside  container  looks  good, 
with  no  damage,  this  is  the  place  where  we  will  start  strip¬ 
ping  th®  insiae  and  see  if  we  can  conw  down  to  the  corrosion 
pack* 


On  mobility  —  I  hav'en’t  brought  this  in  to  this  point  - 
we  are  taking  two  avenues  of  approach*  One  is  the  use  of  a 
master  type  pallet,  and  this  is  important  for  the  air-ship¬ 
ment  purposes* 

One  of  the  main  things  to  be  found  out  is  the  desirable 
size  of  this  pallet*  This  will  bo  dictated  by  adaptability 
to  all  end  loading  cargo  aircraft,  ireight  restrictions  and 
ease  of  off  and  on  loading* 


Loading  of  these  pallets  by  gravity  ccrm-yors  or  possi¬ 
bly  side-loading  fork  lifts,  or  perhaps  other  means  will  be 
used* 
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Another  method  is  the  use  of  a  low  silhouette,  flat-bed 
type  trailer* 

Now,  this  parallels  the  transit  van,  except  we  have 
taken  off  the  van  portion  of  it. 

This  will  provide  maximum  mobility  of  movement  of  sup¬ 
plies  in  and  arovind  the  depots,  terminal  areas,  and  will  re¬ 
duce  the  turn-around  time  of  the  aircraft. 

The  trailer  may  be  loaded  in  several  different  ways* 
with  the  standard  container  I  mentioned  previously;  the  stan¬ 
dard  UO  by  li8  pallets;  banded  type  cargo;  individual  items  of 
equipment  or  combinations  of  the  above. 

The  cargo  may  be  loaded  and  secured  on  the  trailers  in 
the  vicinity  of  the  packing  lines  or,  if  they  consolidate 
cargo  in  the  terminal,  it  will  take  place  in  the  terminal. 

The  height  —  when  I  say  "height"  I  mean  if  you  are  us¬ 
ing  containers,  the  number  of  containers  you  stack  high  — 
and  the  weight  also  can  be  regulated,  allowing  transporting 
with  irtieels  in  such  aircraft  as  119  or  123,  where  height  is 
restrictive.  Load  also  enters  into  this, 

Hiere  is  also  tactical  mobility  for  ammunition  or  equip)- 
ment  flown  into  the  combat  areas.  The  plane  may  be  landed, 
the  tailgate  dropiped,  and  the  trailer  pulled  out,  and  away 
goes  the  aircraft.  The  trailer  can  then  be  px;illed  to  a  less 
vulnerable  area  for  requisition  of  supplies. 

This  trailer  is  also  being  considered  for  the  movement 
of  administrative  and  organizational  equipment,  idiere  a  wing 
or  group  is  ordered  to  move  in  twenty-four  hours,  and  they 
have  to  pack  up.  They  can  put  their  paper  work  on  this  trail¬ 
er,  tile  plane  lands,  cuid  away  they  go. 

Ibis  has  been  a  brief  summary  of  what  some  of  our  goals 
are  and  the  direction  the  Air  Force  is  heading,  particularly 
in  air  shipment. 

Tie  say  there  are  a  lot  of  problems  that  arise  and  the 
lead  times  of  development  and  procurement  have  prolonged  our 
reaching  this  goal.  But  from  you  who  are  in  industry  we  have 
received  good  cooperation  in  the  past  and,  with  this  coopera¬ 
tion,  I  believe  the  Air  Force  can  realize  its  goal  in  the 
near  future* 

I  thank  you,  gentlemen* 
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I  entertain  an^f'  questions* 

MR.  H.  R.  GRESI'TLIN  (Chief.  Claesificaticn  Section,  Office 
of  the  Chief  of  Transportation;*  Mx-.  Johnston  •— 

CHAIRMAN  JOHNSTON*  Pardon  me,  sir.  Before  you  start, 
will  you,  when  you  ask  a  question,  mention  your  name  and  af¬ 
filiation? 


UR.  GRSENLIN*  I  will  be  glad  to, 

Ify  name  is  Greenlin,  G-r-o-o-n-l-i-n,  and  I  am  Chief  of 
the  Classification  Section,  Ctfflce  of  the  Chief  of  Ti'anspor- 
tation. 

Ify-  problem  is  saving  money  in  Government  frelgo^.  chdii'ges. 
I  am  very  much  interested  in  this  unitization  progra^i*#  to  the 
extent  where  you  pack  a  number  of  articles  rated  differently, 
the  rating  on  the  highest  rated  article  in  that  pack  is  appli¬ 
cable  on  tile  entire  pack* 

Now,  I  have  a  progi'am  going  on  now  where  we  are  trying 
to  get  reasonable  ratings,  and  we  are  doing  so  successfully 
on  sets,  and  invariably  on  some  of  these  sets  we  will  find  a 
pair  of  goggles  in  it  that  may  weigh  a  half  a  pound  or  a 
quarter  of  a  pound,  and  that  will  mean,  because  of  that  pair 
of  goggles  in  there,  the  entire  package  will  tako  a  rating  of 
100  rather  than  Class  k$f  which  will  be  double  the  rate. 

I  am  just  wondei’ing*  In  this  palletizing,  has  that  been 
taken  into  consideration? 

Are  you  considering  it  logistically,  unitizing  this  stuff 
to  a  point  where  the  freight  rates  would  be  the  same  as  far 
as  surface  transportation  is  concerned? 

CHAIRMAN  JOH^KTOH*  Sir,  I  am  not  famiHar  with  that  por¬ 
tion  of  it.  I  would  like  to  pass  by  that.  I  am  not  in  ihe 
paper  work  portion,  and  stcy  away  from  the  paper  work* 

MR.  GREENLIN*  Well,  it  is  something  I  think  is  really 
important* 

CHAIRMAN  JCHNSTON:  But  does  this  parallel  your  question* 
The  Eastern  and  Western  railroads  came  out  with  a  new  rate 
for  containers  and  pallets* 

MR.  GREENLIN;  Yes.  We  got  that*  I  was  responsible  for 
getting  that,  even  in  the  Conex,  sir,  where  you  can  load  any¬ 
thing  in  the  Conex,  with  the  possible  exception 

501 


8  of  13 


l!r*  James  H.  Johnston 
Panel  Session  B-2 


'-Yednesday  Fl£  Oct*  12,  1955 


You  gave  out  a  thought  that  you  were  going  to  elittdnate 
a  certain  amount  of  packing. 

CHillRMAN  JOHNSTON:  Yes. 

MR.  GRSENLIN:  Now,  we  had  to  agree  with  them  when  we 
put  stuff  in  tiiat  Conex  we  would  still  meet  the  packing  re¬ 
quirements  of  the  effective  classification  or  tariff. 

CHAIRMAN  JOHI^STON*  This  is  true,  sir,  in  this  packing, 
mainly  air  shiTJment,  where  w.  won’t  get  the  balance  of  the 
railroad  jiggling,  and,  as  T  say,  this  is  going  to  depend  on 
a  lot  of  things.  Pallet  cargo  itself  takes  it.  If  we  can 
mechanize  from  the  packing  lines  to  the  aircraft,  you  won’t 
have  this  handling,  which  is  where  all  the  damage  comes  in. 

You  won’t  have  a  man  picking  up  a  pallet.  He  will  pick  it  up 
with  a  fork  lift. 

MR.  GRSENLIN:  Yes. 

CHAiRllAN  JOHNSTON:  How  much  is  this  going  to  reduce 
damage? 

MR.  GREENLIN:  Well,  that  is  a  phase  Tfhich  has  to  be 
studied  — 

CHAIP3IAiN  JOHNSTON:  That  is  right. 

MR.  GREENLIN:  —  and  the  proper  judgment  made  as  to 
whether  our  handling  will  overcome  our  freight  transportation 
charges  or  whether  it  will  be  better  to  ship  that  goggle  that 
I  spoke  about  before  by  parcel  post  — 

CKAIRMN  JOHNSTON:  That  is  true. 

MR.  GREENLIN:  —  and  ship  the  rest  of  the  stuff  at  what¬ 
ever  rate  it  is  going  to  be*  However,  I  will  say  this:  We 
are  trying  at  the  present  time  to  get  the  carriers  to  accept 
palletizing  on  the  same  basis  as  they  are  accepting  the  Conex 
containers,  that  is,  the  rail  carriers. 

CHAIRMAN  JOHNSTON:  TTjat  is  a  problem,  that  is  certainly 

true. 


MR.  GREENLIN:  But  I  think  we  should  all  remember  that 
there  is  a  problem  there  of  freight  charges. 

CHAIRMAN  JOHNSTON:  Yes,  and  the  same  way  with  docu¬ 
mentation  —  for  each  item  in  there  apparently  you  still  need 


502 


9  of  13 


Ur*  James  Johnston 
Panel  Session  B-2 


Wednesday  R(  Oct*  12,  195^ 


so  much  paper  work,  and  this  ne  cut  doim,  and  this  has  to  be 
an  Air  Force  problem  in  supply  which  is  going  to  have  to  be 
answered  also* 

Are  there  any  more  questions? 

MR«  S.  0,  TORiilSON  (Ordnance  Corps,  Department  of  the 
Army) I  I  gather,  from  what  you  said,  you  folks  contemplate 
procuring  your  items  packaged  by  the  manufactaxrer,  producer, 
and  then  exposing  yo\i:  Jelf  to  destrc^  the  pack  or  unpacking 
at  your  depot  for  forward  loading;  is  that  correct? 

CHAIRMAN  JOHNSTON:  I  believe  the  thought,  if  I  am  in 
line  with  you,  sir,  is  that  if  we  have  enough  of  these  con¬ 
tainers,  just  like  the  Conex  container,  when  we  get  enough  of 
them,  if  you,  as  a  manufacturer,  get  a  contract,  we  would 
ship  you  so  many  containers  and  say,  "You  pack  them  in  here 
and  ship  them  to  Ogden,"  or  iifeerever  they  are  going* 

Now,  as  far  as  taking  off  the  packaging,  this  is  a  study* 
Right  now  a  contractor  is  shipping  container  items  for  us* 

As  I  said,  he  is  leaving  on  the  inside  packing;  and  whan  we 
start  telling  him  to  take  that  off,  we  are  open*  So  we  are 
going  to  start,  I  believe,  with  souie  loi^^ollar  items  first, 
not  hlgh-doUar,  and  see  where  the  drawing  line  is  on  this, 
and  then  go  from  there  into  the  high-doUar  items,  and  so 
forth. 


MR*  TORliYSON:  Roughly  1$  percent  of  your  procurement 
dollar  goes  for  packing* 

CHAIRMAN  JOHNSTON:  Yes* 

MR*  TORMYSON:  The  shipments,  perhaps,  could  be  engi¬ 
neered  further  back  from  the  depot  with  some  degree  of  svic- 
cess,  to  the  end  that  you  would  save  some  considerable  por¬ 
tion  of  that  packaging  dollar* 

CHAIRliAN  JOHNSTON:  This  unitization  from  the  manufac¬ 
turer  to  the  depot  is  always  a  two-eray  deal,  because  tlie 
manufacturer  can  save  mcmey,  but  is  the  depot  up  to  receive 
it? 


Our  depots  at  times  are  not  fully  capable  of  receiving 
palletized  loads,  but  this  is  being  worked  into  the  system, 

MR*  TORMYSON:  Yes. 
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CHAIRilAN  JOHNSTON:  Time  and  money  will  satisfy  us* 

MR,  GREENLTN;  I  presume,  Mr*  Johnston,  any  of  these  pal¬ 
let  packs  you  make  will  be  coordinated  with  your  transportation 
specialists*  I  think  Rhodes  is  still  handling  that  deal  oT 
his  at  —  is  he  at  San  Bernardino? 

CHAIRMAN  JOHNSTON:  Yes*  »7a  are  going  to  have  to  work 
with  the  depot* 

MR.  GREENLINt  I  think  that  is  a  splendid  idea* 

CHAUdaN  JOHNSTON:  Yes,  sir* 

MR.  D.  C.  BRCWN  (General  Services  Administration):  Did 
you  mention  the  cost  of  that  collapsible,  aluminum,  light¬ 
weight  container? 

CHAIRMAN  JCHNSTON:  I  haven* t,  sir*  They  haven* t  pro¬ 
cured  them  yet*  We  don’t  know*  We  think  —  I  will  cross  my 
fingers  and  say,  $50,  but  it  might  be  more* 

Ary  other  questions,  gentlemen? 

Yes,  sir* 

MR.  LEE  W.  OLIVER  (Office  of  the  Quartermaster  General, 
Department  of  the  Army):  This  light-weight  pallet,  which  is 
the  seventeen-dollar  pallet  —  hew  thick  is  it?  How  high? 

CHAIRMAN  JOHNSTON:  Standard* 

UR.  OLIVER:  Standard  height? 

CHAIRMAN  JOK?ISTON:  Yesj  four-way  fork  lift* 

MR.  OLIVER:  Do  you  think  that  would  be  suitable  for 
rail  shijsnent  as  well  as  air  shipment? 

Is  it  sturdy  enough  to  take  a  rail  shipment? 

CHAIRMAN  JOHNSTON:  I  would  say  yes.  It  is  going  to 
have  to  be* 

MR.  OLIVER:  But  you  are  thinking  of  it  in  terras  of  the 
one  trip? 

CHAIRMAN  JOHNSTON:  Noj  not  the  17-dollar  pallet. 
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MR.  OLIVER:  You  are  not  reusing  that? 

CHAIRMAN  JOHNSTON:  Tills  is  a  regular  pallet,  and,  of 
course,  no  standard  129 >  I  believe  that  is  a  correct  state¬ 
ment,  except  we  don’t  want  it  watersoaked. 

I  am  not  saying  it  should  be  wood.  If  they  can  take 
wood  and  preserve  it  so  water  won't  get  in  and  increase  the 
tare  weight,  -m  will  buy  it.  It  looks  like  metal  right  now. 

MR.  OLIVER:  What  is  the  app'oximate  ratio  of  the  weight 
of  our  standard  wood  pallet  in  this  light  weight? 

MR.  ARNOLD  (Fairchild):  Eighty  pounds. 

CHAIRMAN  JOHNSTON:  About  eighty  pounds  dry,  isn't  it, 
and  a  hundred  and  some  pounds  with  water?  I  am  not  too  firm. 

MR,  ARNOLD:  The  specifications  — 

MR.  OLIVER:  Tour  new  pallet  you  are  trying  to  get  is  17 
pounds? 

CHAiPMAN  JOHNSTON:  Yes. 

This  is  again  for  air  shipment.  We  can't  tell  you  now 
where  we  are  going  to  use  the  expendable  pallet,  where  we  are 
going  to  use  the  durable  one.  If  it  is  just  the  items  stacked 
in  the  depot,  it  will  probably  be  the  durable  pallet. 

If  it  is,  say,  from  the  manufacturer  to  the  depot,  where 
they  break  the  pallet  down  immediately  and  distribute  the 
stuff,  then  it  is  an  expendable  pallet,  one-time  use. 

The  xise  of  the  pallet  and  container  we  are  trying  to 
take  into  consideration  and  come  up  with  an  answer,  but  there 
are  maijy  problems. 

MR.  DALE  D.  DOERR  (Kaiser  Aluminum):  Do  you  have  speci¬ 
fications  set  for  this  master  pallet? 

CHAIRMAN  JCHJJSTON:  No,  sir.  That  is  coming  out.  We 
haven't  had  too  much  to  do  with  that* 

MR.  ARNOLD:  On  your  expendable  pallets  —  will  they 
give  floor  distribution  or  are  you  going  to  have  concentrated 
loads? 
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CHAIRMAN  JOHHSTONi  We  will  probably  have  to  have  floor 
distributionj  possibly  conveyors,  too,  because,  if  we  set  them 
up,  we  can’t  say,  "This  was  an  expendable  pallet;  we  can  only 
take  so  much*" 

The  wood  has  to  go  in  this  packing  line*  They  are  all 
going  to  have  to  go  down  the  same  paoking  line*  The  floor¬ 
bearing  characteristics  will  all  be  the  same* 

.  MR*  ARNOLD  t  What  about  skid  i^JLlets? 

CHAIRMAN  JOHNSTON*  The  Air  Force  makes  skid  pallets* 

MR*  AHNCLD:  I  mean  a  lot  of  times  you  have  to  skid  the 
pallet  to  get  it  in  place* 

CHAIRMAN  JOHNSTON*  Well,  this  is  a  case  —  maybe  this 
is  another  factor  —  where  the  expendable  pallet  is  going  to 
be  light*  So,  the  Irope  it  on  the  corner  of  it  and  mashes 
it*  All  right,  it  is  going  to  take  five  minutes  for  someone 
to  pry  that  thing  up  and  get  a  fork  lift  underneath  it*  la 
this  cost  going  to  be  offset? 

We  have  taken  this  as  a  big  problem*  We  don’t  guarantee 
any  answers*  We  are  going  to  find  a  lot  of  them*  There  will 
probably  be  slaps  in  the  face  on  a  lot  of  them*  but  we  are 
going  to  try  it* 

Now,  Mr*  Clarence  Jordan,  from  Forest  Products  Labora¬ 
tory  will  speak  to  you  next* 

I  will  let  you  give  your  own  title,  Mr*  Jordan* 


13  of  13 


506 


Panel  Session  B-2 


Wednesday  FM  Oct.  12,  1955 


Mr.  Clarence  Jordan 
Forest  Products  Laboratoiy 


The  Air  Force  has  among  its  many  supply  problems  one 
that  is  quite  unique  from  a  packaging  and  unitization  stand¬ 
point. 


The  Packaging  and  Materials  Handling  Division  at  Air 
Materiel  Command  Headquarters,  Mr.  Johnston's  office,  asked 
the  Forest  Products  Laboratory  to  study  this  problem  and  make 
recommendations  for  possible  improvement  in  current  practices, 
even  to  the  extent  of  designing  new  containers  where  present¬ 
ly  used  ones  were  found  to  be  inadequate. 

The  problem  arises  from  this  possibility*  The  Air  Force 
may  be  called  upon,  on  extremely  short  notice,  to  supply 
spare  parts  to  keep  aircraft  flying  in  sections  of  the  world 
where  no  established  supply  system  exists. 

For  that  period  of  time  between  the  start  of  such  a  mis¬ 
sion  and  the  time  that  regular  supply  linss  can  be  set  up, 
some  stopgap  measure  of  supplying  the  spare  parts  needed  to 
keep  the  airplanes  flying  must  be  relied  upon. 

To  meet  this  end,  the  Air  Force  has  established  what 
they  referred  to  as  their  readiness  reserve  program*  In  this 
program  the  spare  parts  needed  to  maintain  a  given  number  of 
a  certain  type  of  aircraft  for  a  specified  period  of  time  are 
preassombled  by  kits  and  stored  in  various  parts  of  the  coun- 
tiy.  In  the  event  of  need,  these  kits  will  be  air-lifted  in¬ 
tact  to  the  new  area  of  operations,  to  rendezvous  points  in 
or  near  the  new  area  of  operations. 

There  these  parts  are  assembled  from  regular  Air  Force 
stock.  They  are  sent  from  depots  scattered  throughout  the 
country  to  assembly  points  by  public  transportation,  quite 
often  parcel  post  in  the  case  of  small  parts. 

Thus  the  items  are  usually  received  at  the  assembly 
point  packaged  for  surface  shipaent* 

Because  these  kits  are  assembled  from  many  sources  and 
over  a  considerable  period  of  time,  they  become  the  recipi¬ 
ents  of  many  small  packages  containing  small  items. 

This  can  be  realized  better  when  one  considers  in  a 
recent  study  it  was  found  that  73  percent  of  the  unit  pack¬ 
ages  of  Air  Force  supply  items  are  less  than  one  pound  in 
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weight;  91  percent  are  less  than  5  pounds  —  I  believe  Mr, 
Curtis  mentioned  that  in  his  talk  yesterday  ~  and,  further, 
that  93  percent  of  these  items  are  under  pOO  cubic  inches  in 
size.  That's  roughly  equivalent  to  an  eight-inch  cube* 

Since  the  kits  must  be  packaged  in  readiness  for  immedi¬ 
ate  air  shipment,  the  small  packages  present  quite  a  problem 
in  unitization* 

As  is  the  cvurent  practice,  the  small  packages  could  be 
overpacked  in  larger  containers,  usually  fibre  board  contain¬ 
ers  of  six  to  ten  cubic  feet  capacity,  and  sealed  ready  for 
shipment*  However,  such  a  system  has  distinct  disadvantages* 

The  spares  in  these  kits  are  for  aircraft  that  are  con¬ 
stantly  undergoing  improvement  through  changes  and  modifica¬ 
tions*  In  order  to  keep  these  spare  parts  in  the  kits  up  to 
date,  it  would  be  necessary  to  open  and  reseal  these  consoli¬ 
dation  containers  each  time  the  change  in  these  parts,  dic¬ 
tated  by  a  change  in  the  basic  aircraft,  is  presented  to  you; 
and,  further,  there  are  certain  parts  in  these  kits  that  re- 
qtiire  periodic  inspection,  possibly  investigation  checking, 
to  be  sure  they  continue  to  be  serviceable* 

In  order  to  do  this  job,  it  would  be  necessary  to  open 
and  reseal  these  consolidation  boxes* 

Another  disadvantage  of  possibly  greater  seriousness  is 
the  fact  that  finding  a  needed  spare  part  in  a  pile  of  these 
consolidation  bcxes  might  prove  to  be  the  proverbial  needle 
in  the  haystack  when  the  fellow  received  the  kit  overseas* 

In  order  to  overcome  some  of  the  difficulties  of  this 
system,  particularly  as  it  applies  to  small  parts,  the  Forest 
Products  Laboratory  designed  a  new  container*  This  consisted 
of  a  pallet  box,  equipped  mth  water-resistant,  corrugated, 
fibre  board  drawers* 

I  have  a  picture  of  this  container*  I  don't  think  you 
can  all  see  it  if  I  hold  it  up;  so  I  think  I  better  just  pass 
it  around. 

The  outer  case  of  this  container  is  a  quarter-inch 
weatherproof  plywood.  It  is  fabricated  to  insure  watertight 
joints*  Tlie  size  is  the  commonly  accepted  UO  by  h8,  and  the 
height  is  14O  inches,  including  four-inch  high  legs,  that  were 
provided  to  permi t  fork-track  handling* 
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The  outer  case  is  split  vertically  and  hinged  to  open 
horizontally* 

Each  half  is  provided  Tsdth  sliding  drawers  made  of  water¬ 
proof,  water-resistant  corrugated  fibre  board  of  several 
sizes* 

A  gasket  is  provided  around  the  abutting  edges  of  the 
two  halves  to  exclude  water  when  the  container  is  closed  for 
shipment* 

All  of  the  drawers  are  twenty  inches  deep,  that  is, 
front-to-back  dimension*  All  are  four  inches  high* 

There  are  166  drawers  four  inches  wide,  and  sixteen 
about  eight  inches  in  width,  that  is,  as  the  container  was 
originally  designed* 

In  a  later  version  tts  have  provided  fewer  of  the  four- 
inch  wide  drawers,  more  of  the  eight-inch  drawers,  and  some 
eight  by  eight  in  cross  section* 

Strips  of  reinforced,  specially  sensitive  tape  were  pro¬ 
vided  to  make  door  pulls  by  attaching  opposite  ends  to  oppo¬ 
site  sides  of  the  drawer  near  the  bottom  in  the  frcxit,  leav¬ 
ing  enough  slack  in  the  middle  to  p, jvide  a  handle,  and  the 
unattached  center  portion  was  folded  upon  itself  to  cover  the 
adhesive* 

The  drawer  locations  were  identified  by  a  ccmibination  of 
lettering-numeral  designation*  For  instance.  Drawer  No*  B-10 
would  be  in  the  B  layer,  which  would  be  the  second  fr«n  the 
bottom,  and  the  tenth  drawer  from  the  left^and  edge* 

This  is  the  same  or  similar  numbering  system  to  the  one 
used  in  Air  Force  depots,  indicating  storage  spaces* 

Several  of  these  containers  were  constructed  and  sent  to 
one  of  the  depots  where  these  readiness  reserve  kits  are  as¬ 
sembled,  and  stored*  Ttere  they  were  used  with  good  success 
in  repackaging  ths  small  pjarts  in  one  kit  that  contains  parts 
for  one  of  tlie  fighter  typo  airplanes*  This  particular  kit 
contained  approximately  1,500  stock  number  items*  About  1,200 
of  these  items  were  repacked  into  one  of  +hese  drawer— type 
containers*  Another  hundred  were  of  unit  pocks  that  were  too 
large  to  go  into  the  drawers  and  not  over  about  two  cubic  feet 
in  size*  They  were  put  in  one  of  these  containers  from  which 
the  drawers  had  been  removed*  In  all,  about  six  warehouse 
bin  pallets  full  of  packaged  items  were  placed  in  just  one  of 
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these  dravrer-type  containers,  and  one  without  the  drawers* 
The  saving  in  weight  was  about  half.  The  saving  in  cube  was 
about  two-thirds. 

Instead  of  sixty  individual  boxes  --  there  are  sixty 
individual  boxes  in  six  bin  pallets  —  we  ended  up  with  the 
material  unitized  into  J^t  the  two  pallet  boxes. 

In  repackaging  the  spare  parts  in  these  drawer-type 
containers,  all  of  the  packaging  material  over  and  above  the 
unit  pack  —  that  is,  the  unit  preservation  pack  —  was  re¬ 
moved. 


It  ras  reasoned  that  once  the  items  were  put  in  this 
drawer-type  container,  the  unit  pack,  itself,  would  provide 
sufficient  ptysical  protection  for  the  item* 

The  unit  packages  were  carefully  fitted  into  the  drawers, 
filling  the  dra»^rs  completely,  so  that  there  war  no  chance 
of  items  shifting  around  in  the  drawers* 

An  IBM  card  was  prepared  by  the  Air  Force  for  each  item 
in  the  kits* 

This  card  contained  credit  infomiation  on  stock  number, 
nomenclature,  quantity  of  unit  pack,  and  quantity  required  in 
the  kit. 

As  each  item  was  packed  in  the  container,  the  drawer 
location  was  written  on  the  back. 

Then,  with  the  deck  of  these  IBM  cards  sorted  in  stock 
order  sequence,  the  task  of  locating  any  item  in  the  contain¬ 
er  became  a  very  simple  procedure.  It  is  only  necessary/-  to 
know  the  stock  number  of  the  items  you  are  looking  for,  and 
you  look  up  the  card  for  that  item  in  this  deck  that  goes 
right  along  with  the  container,  look  on  the  back  and  get  the 
drawer  location,  go  right  to  that  drawer,  and  pull  the  item. 

During  the  prepackaging  operation  at  this  depot,  the 
drawers  were  opened  and  closed  quite  a  number  of  times  with 
no  difficulty,  even  those  drawers  on  the  bottom,  when  all  the 
drawers  above  were  filled  with  items. 

Several  Important  advantages  aside  from  substantial  sav¬ 
ing  in  weight  and  cube  were  obviotis  from  the  work  done  on 
these  containers* 
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Fir«t,  the  items  are  readily  accessible  for  irithdrawal 
from  the  kits  or  replacement  as  changes,  dictated  V  changes 
in  the  subject  aircraft,  are  laade  during  the  storage  period* 

Secondly,  items  subject  to  periodic  inspection  during 
the  storage  period  are  readily  available  and  easily  located 
for  such  inspection* 

The  number  of  caitainers  to' be  handled  when  the  kit  is 
shipped  is  greatly  reduced* 

The  drawer-type  containers  could  be  set  up  at  the  receiv¬ 
ing  end  and  used  as  stock  bins  from  which  to  issue  stock* 

Howsver,  the  greatest  in^ortance,  we  believe,  is  the  fact 
that  when  the  fellow  at  the  other  end  gets  one  of  these  kits, 
using  these  drawer-type  container?,  he  will  be  able  to  locate 
the  part  he  wants  with  a  minimum  delay*  The  ability  to  do 
this  could  conceivably  mean  the  difference  between  success 
and  failure  of  a  mission* 


Thank  you* 

Any  questions? 


MR*  GREENLIN*  Mr.  Jor-dan,  your  organization  was  coordin- 
c.ted  in  the  twin  packaging,  multipackaging  of  automobile  items 
^  uring  World  War  II*  I  made  quite  a  study  of  that* 

MR*  JORDAN:  ftickaging  of  automobiles? 

MR*  GREENLIN:  Automobiles,  trucks* 

MR*  JORDAN:  I  think  we  did  some  work  on  that* 

MR.  GREENLIN:  I  want  to  congratulate  you  people  on  it* 

MR.  JORDAN:  Thank  you* 

MR.  GREENLIN:  Because  I  think  you  did  a  marvelous  job* 

I  -want  to  get  that  plug  in  for  you* 

MR.  JORDAN:  Thank  you* 


LIEUTENAOT  COLONEL  T.  K*  PEITON  (British 
Are  these  cabinets  strong  enough  to  stand  one 
other? 

MR.  JORDAN:  Yes.  They  are  designed  for 


ing* 


Arssy  Staff): 
on  top  of  the 

four-high  stack- 


511 


5  of  6 


Wednesday  Hi  Oct*  12,  1955 


Air*  uiao'ence  Jordan 
Panel  Session  B‘-2 


COLONEL  HXrON*  Four  high? 

ISR.  JCSDANs  Tea. 

Any  other  questions? 

MR.  GEORGE  (Washington  Tei*minal  Company)  J  To  you  have 
aqy  figures  on  the  cost  of  a  pallet  of  this  nature? 

MR.  J(M)ANs  No;  w©  havenH.  Those  srere  designed  merely 
for  experimental  purposes,  to  see  iihether  the  idea  would  work 
with  thesj  latest  reserve  kits* 

It  may  be  “yie  Air  Force  will  want  to  make  them  out  of 
some  other  material,  soma  lightHsreight  metal,  for  instance, 
possibly  with  plastic  drawers* 

It  is  the  idea  of  this  container  that  we  want,  to  try  out* 
So,  we  don’t  have  any  figures  on  cost* 

MR.  WEBER  (General  Services  Administration)*  This  is 
the  type  of  container  that  also  brings  up  the  same  type  of 
problem  the  other  genileman  brought  up  different  types  of 
parts  bringing  in  the  higher  freight  classification,  because 
of  one  particular  item  in  the  container*  Do  you  have  any 
studies  on  that? 

MR.  JORDAN*  Understand  these  are  for  a  special  project 
which  will  be  shipped  out  only  in  the  event  of  need,  and  they 
will  only  go  by  air* 

MR.  WEBER:  Oh,  I  see* 

MR.  JORDAN:  So,  the  surface  transportation  rate  differ¬ 
ences  won’t  enter  in. 

Any  other  questions? 

CHAIRMAN  JOHfJSTON;  Thank  you,  Mr,  Jordan. 

Do  you  gentlemen  want  to  continue  on  or  would  you  like 
to  take  a  ton-minute  break? 

We  are  half  through*  Wc«  have  two  more  speakers* 
Apparently  there  is  a  desire  to  take  a  break.  So  we  will 
take  a  ten-minute  break,  and  we  can  still  finish  by  three- 
thirty* 


6  of  6 


512 


Panel  Session  B-2 


■Wednesday  PM  Oct*  12,  1955 


llr»  Lee  Oliver 

Office  of  the  Quartermaster  General,  Department  of  the  Amy 


The  Amy  is  presently  engaged  in  a  series  of  test  ship¬ 
ments  in  unit  loads  of  nonperishable  subsistence  from  depots 
in  the  eastern  United  States,  principally  to  Prarice  and 
Germany* 

The  purpose  of  this  test  is  to  determine  whether  or  not 
shipment  in  unit  loads  is  more  economical  than  shipment  in 
loose  packages* 

The  test  is  a  Joint  project  of  the  Army  Transportation 
Corps,  which  has  responsibility  for  the  shipment  of  supplies, 
and  the  Army  Quartermaster  Corps,  whose  Job  it  is  to  provide 
food,  individual  equipment,  and  shelter  to  the  soldier* 

Of  these  three  types  of  supplies,  shipments  of  canned 
food  comprises  the  largest  single  tonnage  of  shipments  to 
troops  in  overseas  commands* 

Canned  food  was  also  selected  because  the  size  and  shape 
of  the  packages  lend  themselves  most  readily  to  the  formation 
of  unit  loads* 

A  typical  package  measures  about  eighteen  by  twelve  by 
seven  inches* 

In  addition,  the  cans  form  a  solid  pack  and  have  good 
stacking  strength* 

Unit  loads  are  prepared  by  using  the  milltaiy  standard 
UO  by  U8  inch,  four-way  entiy  pallet  as  a  load  base* 

This  pallet  was  selected,  in  addition  to  its  being  the 
standard  military  pallet  size,  b-ecause  it  fits  readily  in 
rail  freight  cars  two  abreast,  and  also  fits  the  usual  truck 
body. 


Cases  are  glued  to  the  pallet  and  glued  to  each  other  by 
means  of  a  standard  adhesive  used  for  this  purpose,  which 
provides  high  lateral  stability,  but  which  releases  readily 
when  the  unit  load  is  broken  dewn  at  its  destination* 

It  has  been  found  that  unit  loads  thus  glued  are  easily 
broken  down  at  destination  with  very  slight  damage  to  the 
containers* 
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At  present  two  one-^alf  inch  strips  of  glue  ai’e  being 
xised  on  each  case. 

Three  steel  straps,  of  three-quarter  Inch  by  ,03^  are 
applied  in  the  long  dimensional  load  base  and  two  straps  of 
the  same  size  are  applied  in  the  short  dimension* 

Steel  edge  protectors,  six  inches  by  six  inches,  are 
used  under  each  strap  on  the  edges  to  prevent  strapping  dam¬ 
age  to  the  supplies* 

The  number  of  cases  per  unit  load  varies  from  thirty-six 
to  fifty  depending  upon  the  can  size,  which  results  in  a  unit 
load  of  something  over  one  ton  in  weight* 

The  size  of  the  unit  load  was  selected  primarily  as  one 
which  can  be  handled  easily  by  fork-lift  trucks  most  commonly 
used  at  military  installations# 

The  unit  lead  also  provides  an  almost  cubical  package 
and  can  be  stacked  two  high  in  a  rail  freight  car* 

These  shipments  began  in  July  of  1955>  and  will  contin¬ 
ue  for  one  year,  with  cost  data  being  submitted  each  quarter* 

Since  the  first  quarter  is  just  ending  at  this  tljne,  no 
cost  data  are  available  as  yet* 

The  cost  data  being  collected  will  include  the  cost  of 
materials  and  labor  involved  in  the  preparation  of  the  unit 
loads  and  all  transportation  and  handlf^ng  costs  between  the 
continental  Ihited  States  depot  and  the  oepot  at  the  destina¬ 
tion  overseas* 

A  cost  comparison  will  be  made  betT?een  the  figures  men¬ 
tioned  and  the  cost  of  shipping  identical  cargo  to  the  same 
destination  in  loose  packages* 

Li  addition  to  the  current  test,  the  Array  has  also  made 
several  shipments  over  the  past  few  years  of  canned  food  in 
unit  loads  which  were  unloaded  ftroo  vessels  onto  beaches  simi¬ 
lar  to  the  supply  operation  in  the  South  Pacific  during  World 
War  II. 

Ihe  result  of  these  shipaents  indicates  that  vessels  can 
be  xinloaded  in  lass  time  when  supplies  are  in  unit  loads  and 
then,  in  time  of  good  weather  at  least,  damage  to  supplies  is 
considerably  lessened* 
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In  these  beach  unloading  operations.  It  has  been  found 
necessary  to  Increase  the  size  of  two  of  the  steel  straps  to 
one  and  a  quarter  .035  from  three-quarter  •035* 

Shipments  of  supplies  In  unit  loads  have  also  been  made 
to  scattered  overseas  areas  idiere  unusual  storage  and  h^dllng 
conditions  prevail,  such  as  to  the  Air  Force  bases  In  the  far 
northi.  idiere  the  shipping  season  Is  short  and  the  whole  year’s 
supply  must  be  unloaded  In  a  few  months.  In  this  Instance 
unit-loaded  supplies  permitted  handling  by  fork-lift  trucks 
at  the  docks,  in  the  warehouses,  which  made  possible  the  han¬ 
dling  of  supplies  by  the  year-around  crew,  while  if  loose 
packages  had  been  supplied,  a  large  temporary  work  force 
would  have .been  required. 

In  loading  ocean  vessels  with  mixed  cargo,  it  appears  a 
coninon  pTractice  to  use  canned  food  as  filler  cargo,  which  is 
placed  in  scattered  locations  to  fill  spaces  idiich  would 
otherwise  be  voids. 

"When  thfc  vessel  is  unloaded,  this  means  that  canned  food 
is  unloaded  from  scattered  locations  on  the  vessel,  and  is 
thoroughly  mixed  up  on  the  docks.  Ihis  results  in  a  tremen¬ 
dous  Job  of  sorting  to  get  all  the  peaches  in  one  place  for 
storage,  and  all  the  beans  together  in  another,  and  so  on. 

Unit  loading  almost  eliminates  this  sorting  Job  at  the 
destination. 

Shipments  have  been  made  to  areas  where  native  labor  is 
employed.  In  these  instances,  the  unit  loads  have  consider¬ 
ably  aided  in  storage  since  the  arrival  of  supplies  in  loose 
packages  has  presented  a  very  difficult  sorting  problem. 

The  classic  story  in  this  regard  describes  the  native 
labor  sorting  Job  as  resulting  iu  the  "use  no  hooks  this  pile" 
and  "this  side  up  over  hero." 

In  summary,  the  Aray  is  presently  undertaking  to  find  out 
whether  shipiaents  of  supplies  such  as  canned  food  in  unit 
loads  results  in  an  over-all  ecotioasy  in  shipment.  So  far 
these  advantages  have  been  found* 

Unit  loads  are  a  great  advantage  to  overseas  locations 
having  a  short  shipping  season. 

Unit  loads  greatly  reduce  the  sorting  problem  at  over¬ 
seas  destinations. 
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Unit  loads  permit  handling  by  materials  handling  equip¬ 
ment  at  ail  transfer  points,  thus  reducing  the  manpower  re¬ 
quirement. 

Unit  loads  permit  more  rapid  turn-around  of  ocean  ves¬ 
sels  at  terminals. 

In  contrast  to  these  advantages,  the  follovdng  disadvan¬ 
tages  have  been  found: 

Unit  loading  is  an  expensive  operation  to  start  vfith. 

There  is  a  loss  in  ship  space,  which  in  some  instances 
amounts  to  almost  UO  percent* 

There  is  a  loss  of  space  in  flooring  of  rail  cars,  to 
the  extent  that  in  most  cases  the  minimum  loading  requirement 
is  not  met* 

If  the  cost  analysis  which  has  been  described  shows  a 
favorable  balance  in  favor  of  unit  loading  of  canned  subsis¬ 
tence,  it  will  undoubtedly  be  extended  to  many  other  items 
of  supply* 

Any  questions? 

Yes,  sir* 

MR.  C.  J.  HEI.'JRICH  (Naval  Supply  Research  and  Develop¬ 
ment  Facility,  Naval  Supply  Depot,  Bayonne,  N,  J,):  I  was 
rather  surprised  to  hear  you  were  both  gluing  and  strapping 
your  unit  loads. 

I  would  appreciate  it  if  you  could  give  us  a  little  more 
information  as  to  the  necessity  for  doing  both*  I  notice  the 
glue  widths  that  you  are  applying  are  half-inch  widths. 

The  Navy  has  been  experimenting  with  glue  loads  using 
tliree-quarter  inch  widths,  but  we  have  not  been  using  steel 
straps*  Of  course,  our  tests  have  been  confined  to  the  dcmes- 
tic  United  States  and  nob  overseas* 

Could  you  give  us  a  little  more  information  on  that? 

m,  OLrvFRt  Yes*  I  will  be  glad  to* 

I  think  you  have  answered  the  question  when  you  pointed 
out  that  the  glued-only  load  has  been  used  for  domestic 
shipment  onl;^'*  Our  experience  has  been  the  same*  As  a  mat¬ 
ter  of  fact,  in  many,  mai^r  cases  we  have  used  unit  load 
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shipments  from  our  depots  to  ports  without  gluing.  For  in¬ 
stance,  at  our  two  largest  depots  on  the  Pacific  Coast,  which 
are  located  approximately  fifty  miles  from  the  port,  that  is 
the  common  method  of  shipment,  to  ship  in  uriit  loads  just  as 
they  are  taken  out  of  storage,  just  on  the  pallet,  and  the 
truck  brings  the  load  of  pallets  back  and  it  comes  back  to 
pick  up  another  shipment. 

However,  our  primary  experience  in  unit  loading  of  canned 
subsistence  was  gained  when  we  were  making  over-the-beach  un¬ 
loadings,  and  there  we  found  strapping  was  absolutely  essen¬ 
tial.  As  a  matter  of  fact,  in  the  early  shipments  we  used 
strapping  as  small  as  five-oighths  .020,  because  we  didn’t 
know  what  the  proper  size  was.  Almost  all  those  straps  were 
broken.  Then  we  used  three-quarter  .035>  -and  about  half  of 
those  straps  were  broken. 

■Where  vre  are  going  to  have  exceptionally  rough  handling 
in  unloading  at  the  other  end,  we  put  on  two-inch  and  a  quar¬ 
ter  .035*  and  that  carries  very,  very  well* 

I  must  say,  however,  this:  When  you  go  over  and  look 
at  one  of  these  shipments,  as  it  is  being  unloaded  frexD  the 
vessel,  and  you  find  a  lot  of  broken  straps,  it  looks  like 
hell.  You  think  everything  has  gone  to  pot,  but  it  hasn’t. 
3ven  though  there  is  one  strap  left  or  two,  once  it  is  un¬ 
loaded  and  you  get  it  onto  the  rail  car  or  truck  going  to  the 
depot,  they  can  still  ce  handled. 

We  in  our  early  shipments  did  ship  a  few  unit  loads  that 
'«ere  merely  glued  and  our  experience  with  that  was  very  poor. 

i!R.  HEIIiIRICH:  Is  that  due  to  severe  handling  they  are 
getting,  or  is  it  due  to  inexperienced  personnel  doing  the 
unloading  there? 

Is  it  due  to  something  that  can  be  corrected  or  will  it 
be  a  necessity  in  future  operations? 

Iffi.  OLIVER:  I  would  say  it  is  a  combination  of  both  of 
those  » 


We  can’ t  find  any  personnel  who  are  skilled  in  the  han¬ 
dling  of  unit  loads  of  this  type.  It  is  new  to  everybody. 

In  some  of  these  operations,  some  of  these  urD-oading 
operations,  troops  were  used  and,  naturally,  they  had  had  some 
schooling  and  some  training,  but  they  were  in  the  main  inex¬ 
perienced  and  that  was  responsible  for  quite  a  bit  of  the 
rough  handling. 
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If  you  visualize  another  factor  in  this  —  and  that  is 
what  happens  to  this  ocean  vessel  on  the  way  over  if  it 
is  beautiful  weather  like  today,  everything  gets  over  there 
in  fine  condition;  but  if  it  is  the  wintertime  and  there  are 
storms  and  the  load  shifts  a  little  bit,  then  when  you  try 
to  get  that  out  of  the  hold,  you  are  apt  to  run  into  an  aw¬ 
ful  lot  of  difficulty,  and  when  it  is  necessary  to  have  your 
stevedores  get  into  the  hold  and  start  breaking  down  these 
pallets  in  the  hold,  that  slows  up  the  whole  operation  tre- 
msndously# 

I  would  like  to  say  we  are  entirely  open-minded  on 
whether  or  not  strapping  is  ^solutely  necessary,  but  ny  per¬ 
sonal  opinion  in  now  that  it  is* 

UR*  HEINRICH:  Thank  you* 

UR.  OLIVER*  Yes,  sir* 

MR.  I.  SHENDELL  (Naval  Supply  Depot,  Bayonne,  New 
•Jersey)*  Have  you  had  anj'  reports  back  on  this,  like  in 
Germany  and  Prance? 

UR.  OLIVER:  None  as  yet*  This  started  in  July*  We  are 
asking  for  quarterly  reports  and  an  initial  report  is  due 
next  Monday,  I  think,  so  that  we  haven’t  heard  anything* 

We  have  had  observers  from  continental  Ikiited  States  who 
have  gone  over  and  watched  the  unloading  of  some  of  these 
shipments  and  have  visited  supply  depots  in  France  and  Germany 
and  haVe  observed  the  condition  of  supplies  and  have  talked 
with  personnel  at  the  depots* 

The  people  at  the  other  end  of  the  line  like  this  from 
the  point  of  view  of  unloading.  It  speeds  up  the  receipt  of 
supp-lies  at  the  depot  in  Munich  or  some  such  place*  They  can 
unload  a  freight  car  in  an  hour  or  so  that  would  otherwise 
take  them  a  half  a  day*  They  put  it  directly  in  stock*  They 
have  less  sorting*  They  like  it* 

Ihe  disadvantage  —  the  only  disadvantage  —  the  only 
criticism  —  wo  have  board  from  Europe  is  the  fact  that  our 
size  of  unit  load  that  fits  in  our  rail  car  isn’t  any  good 
for  their  rail  car*  We  can  only  go  one  high  in  their  rail 
car  and  you  can  get  one  and  a  half  in,  so  that  you  lose  quite 
a  bit  of  space*  They  kick  like  the  dickons  about  that* 

MR*  SHENDELL:  The  point  I  am  wondering  about  is  the 
point  from  the  warehouse  to  the  distribution  point* 
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MR.  OLIVER:  Over  there? 

MR.  SHENDELLi  Yea, 

MR.  OLIVER*  It  is  very,  very  rare  that  they  use  the  unit 
load  from  the  warehouse  to  the  user. 

You  might  have  a  body  of  troops  some  place  in  Germar^, 

It  would  be  a  very  rare  thing  that  you  would  ship  them  fifty 
cases  of  tomato  puree  in  one  shipnent.  Almost  without  excep¬ 
tion  the  unit  loads  are  broken  down  at  the  overseas  depot, 

MR.  SHENDELL:  At  that  point  do  they  like  it? 

MR.  OLIVER*  Yes, 

MR.  SHENDELL*  The  people  that  are  breaking  it  down? 

MR.  OLIVER*  Yes}  they  like  it.  They  like  it.  Yes,  sir, 

MR.  J.  M.  VAN  ORDEN  (Matson  Navigation  Compaiiy)*  What 
becomes  of  this  pallet  once  it  is  unloaded?  Is  it  reuseable 
again? 

MR.  OLIVER*  Yesj  it  is, 

MR.  VAN  CHDEN*  Is  it  returned  to  the  States? 

MR.  OLIVER:  Noj  not  as  yet.  We  haven’t  reached  that 
point  of  saturation  over  there.  We  are  shipping  them  knocked- 
down  pallets,  which  are  purchased  <— 

MR.  VAN  ORDEN*  Wooden? 

MR.  OLIVER*  —  in  this  country  now.  We  are  sending  them 
to  Europe  in  small  quantities.  As  this  unit-loading  opera¬ 
tion  gathers  momentum,  that  will  be  their  supply  of  pallets; 
but,  of  course,  you  have  to  look  forward  eventually  to  the 
fact  that  they  are  going  to  have  enough  pallets,  and  whether 
or  not  it  will  than  become  econofidcal  to  ship  them  back  for 
reuse,  I  don’t  know. 

Our  observation  has  been  that  there  is  a  considerable 
amount  of  damage,  I  would  say  at  least  a  third  of  the  pal¬ 
lets  need  some  repair  when  they  get  to  the  depot  on  the  other 
side. 


Now,  that  is  probably  largely  due  to  the  type  of  pallet 
we  are  using.  We  are  using  a  pallet,  standard  military 
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pallet,  which  has  the  four  blocks  and,  as  far  as  we  can  see, 
it  is  those  blocks  that  present  the  weakness. 

One  big  reason  is  this:  When  you  have  unit  loads  that 
arrive  at,  we  will  say,  the  port,  it  is  hard  to  get  the  un¬ 
loading  to  that  rail  car  started.  Soraetines  the  stevedores 
will  throw  a  rope  or  a  chain  around  those  bloclcs  to  draw  the 
pallet  over  to  the  door,  to  draw  the  unit  load  over  to  the 
door.  They  get  very  rough  handling. 

We  have  experimented  with  another  type  of  pallet,  and 
it  is  a  considerable  improvement,  I  don’t  think  it  costs  any 
more,  where  we  use  two-by-fours  which  are  recessed  to  give  us 
four-way  entry.  I  don’t  think  it  costs  any  more,  and  it  is 
considerably  better. 

One  thing  you  don’t  anticipate  when  you  think  about  this 
thing  la  that  you  notice  when  you  watch  them  handling  unit 
loads  at  ports  and  other  transfer  points,  it  is  very  rare  the 
pallet  comas  down  flat,  the  load  base  comas  do\m  flat.  It  is 
apt  to  come  down  much  more  often  on  one  edge,  and  with  those 
present  blocks  in  there,  that  is  a  weakness,  and  on  a  lot  of 
those  one  runner  gets  knocked  off,  so  that  you  have  a  wobbly 
pallet. 

So  we  have  tried  to  redesign  the  pallet  —  not  as  a  stor¬ 
age  pallet j  not  as  a  warehouse  pallet,  but  as  a  load  base  for 
unit-load  shipments,  and  I  think  it  is  a  considerable  improve- 
ment . 


Yes,  sir. 

MR.  GARLAND  W,  CLUTZ:  (Chemical  Corps):  Do  you  glue 
your  containers  when  you  use  steel  strapping? 

MR.  OLP/SR:  We  have  tried  that,  of  course.  We  have 
shipped  a .number  not  glued.  If  you  don't  glue,  your  boxes 
slip  out.  The  strapping  loosens  up.  It  loosens  up  in  spite 
of  ai^thing  you  can  do. 

When  we  formed  these  pallets  in  the  depot,  these  unit 
loads  in  the  depot,  we  put  a  considerable  weight  on  top  as  we 
tensioned  the  straps.  We  tried  to  take  out  all  of  that  cush¬ 
ion  in  the  unit  load,  or  as  much  out  of  it  as  we  can;  but 
since  they  are  corrugated  fibre  board  boxes,  as  the  load  is 
transported,  thoy  continue  to  flatten  dcnm  so  that  your 
straps  get  loose.  If  your  straps  got  loose,  then  your  cases 
are  going  to  slip  out. 
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Yes,  sir# 

MR.  BROiYN*  I  believe  you  said  the  pallet’s  load  was 
made  up  at  the  depot? 

MR.  OLIVER*  That  is  right# 

MR.  BRCWNs  Not  at  the  place  of  the  manufacturer  where 
the  food  comes  from? 

MR.  OLIVER:  That  is  right# 

MR.  BROWN*  And  it  is  not  a  commercial  cargo  shipment 
rather  than  an  Amy  or  military  shipment? 

MR.  OLIVER*  We  haven’t  done  anything  as  yet,  although 
that  has  been,  you  might  say,  in  the  top  draeer  of  our  minds, 
to  see  what  can  be  done  to  extending  the  unit  loading  of  the«e 
supplies  beyond  the  depot  to  the  contractor,  to  the  canner, 
to  the  manufacturer. 

We  are  at  the  present  time  working  up  a  specification 
which  we  hope  soon  to  incorporate  in  invitations  to  bid,  and 
we  will  at  least  find  out  one  thing  at  first*  We  will  find 
out  how  much  it  is  going  to  cost,  how  much  more  it  is  going 
to  cost# 

It  isn’t  as  simple  as  it  soxinds,  because,  in  the  case 
of  subsistence  which,  as  I  TOntioned,  is  our  chief  item  of 
supply,  from  the  tonnage  point  of  view,  many  of  these  can- 
ners  are  small  people#  They  have  a  little  cannery  out  in 
Indiana  Some  place,  and  it  runs  for  a  couple  of  months  out 
of  the  year#  They  don’t  have  a  loading  platform#  They  don't 
have  a  fork-lift  truck#  They  wouldn’t  be  able  to  bid  if  we 
required  them  to  load  at  this  time# 

MR#  BRCMTN*  I  might  comment  on  that# 

We  have  tried  in  some  similar  invitations  to  bid,  some 
time  ago,  on  toilet  paper  and  towels,  a  very  similar  item, 
to  unitize#  The  first  reaction  we  got  frcsn  these  companies 
with  tlds  alternate  bid:  they  set  up  the  price  so  liigh  — 
about  three  times  the  cost  of  the  disposable  type  pallet# 
However,  somebody  on  the  West  Coast  can®  up  with  a  disposable 
pallet,  disposable  type  pallet,  for  his  own  use#  So,  when  he 
gets  the  bid,  he  makes  savings,  and  the  additional  cost  in¬ 
volved  is  nominal# 
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(Ye  figuied  we  saved  probably  about  one-third  of  the  extra 
cost  involved  in  the  disposable  type  pallet  on  the  unloading 
of  the  car,  itself* 

IvK .  0LTV3P :  Yes 

BRCWI'I;  Now,  if  we  issue  a  lot  of  that  stock,  and  we 
do,  toilet  paper  and  to-wels,  by  the  unit  load,  we  get  another 
savings  when  we  select  the  stock  and  set  it  out  cn  the  floor 
for  shipping,  and  again  -when  we  put  it  on  the  interior;  and 
if  we  deliver  it  to  the  military,  like  we  do,  they  get  an 
extra  savings 

m,  OLIVIER:  That  is  right* 

MR.  BRO^j  •—  Ti^en  they  receive  it  and  put  it  in  storage. 

UR.  OLIVER;  That  is  right. 

MR.  BROTM:  This  other  thing  you  talked  about,  vdth  the 
smal.'.  Companies,  is  a  problem.  'Ye  believe  we  can  solve  that 
problem.  Instead  of  this  decc-r, trail  ced  lurchasing  that  GSA 
has  had  through  regiona'  offices,  they  have  set  up  now  a 
national  buying  office  and  on  these  bulky  high-volume  items, 
they  talk  about  six-men 'h  term  contracts. 

There  I  believe  we  can  really  do  something  on  the  uni¬ 
tizing  of  shipments,  because  the  manufacturer  has  got  a  poten¬ 
tial,  a  six-month  term  contract  of  a  hundred  carloads  of 
towels,  and  he  won't  mind  going  out  and  buying  this  special 
pallet  — 

MR.  OLIVER:  That  is  right* 

}4R.  BRO’TNs  —  adding  the  cost,  and  eventually  he  would 
get  benefits  to  himself  in  unloading  as  well  as  us* 

MR.  OLIVER:  That  is  right* 

MR.  ERO.'/TY:  So,  we  hope  ^ri.th  this  new  concept  of  volume 
purchasing  to  get  sonse where  on  unitizing* 

MR.  OLIVER:  That  is  right. 

’.Yell,  with  those  in  the  paper  industry',  you  have  just 
the  opposite  with  canning.  You  have  a  fev/  big  people,  and  we 
?iave  gotten  quite  a  lot  of  our  printing  papers  unit  loaded. 
There'is  no  difficulty  at  all  in  tte  paper  industry,  as  far 
as  we  could  see. 
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UR.  BRC'iTi;  Seme  of  them  have  a  conveyor  set  up  for 
instance,  Scott  —  that  is  a  big  outfit,  but  they  have  got  a 
conveyorized  setup  — -  widch  is  tailor-made,  and  they  don’t 
like  the  concept;  but  still,  when  the  Industrj",  itself,  de¬ 
mands  it  and  the  Government,  or  if  we,  tlie  military,  get  to¬ 
gether  and  set  a  conmon  denominator,  gradually  you  vdll  get 
a  little  better  reaction* 

MRs  OLP/SR:  Yes*  There  is  no  doubt  about  it* 

BPOTNi  You  get  the  volume  there  to  justify  the 
additional  work* 

!,P..  CLIV2R;  Yes. 

liR.  EP.O/il'J:  Af^er  all,  we  are  parang  them  for  it* 

OLIVER  I  That  is  right. 

MR.  ERC>T:J:  It  would  still  be  the  oid  system* 

J.{R.  OLIVER:  Yes. 

If  the  large  grocery  wholesalers  v/ould  insist  upon  unit 
loads,  so  that  small  canners  would  hav«  to  equip  for  it,  of 
course,  that  would  help  a  great  deal;  bid  if  we  did  it  rdth- 
cut  that  support  —  people  like  Heinz  and  Campbell  could  do 
this  very  easily  for  us,  but  it  v/ould  immediately  squeeze  out 
from  competition  almost  all  of  these  small  runners* 

That  is  the  way  we  see  it  now*  We  hope  that  picture  is 
going  to  change,  and  undoubtedly  it  will  when  we  get  into  it* 

Mr.  C-reenlin* 

I.!R.  GREENLIN:  At  the  risk  of  being  repetitious,  yester¬ 
day  I  heard  a  splendid  talk  by  the  captain  of  the  Quarter¬ 
master  Corf®  regarding  this  air  drop*  I  thought  it  was  one 
of  the  best  talks  of  this  whole  series  — 

UR.  OLIVER:  Yes,  sir* 

MR.  GRZEaLINj  —  because  it  called  attention  to  the 
possible  opportunity  for  a  supply  inissicn,  a  strategic  mis¬ 
sion,  where  the  airborne  industry  is  concei-ned,  or,  say,  the 
airborne  division* 

Have  you  thought,  or  are  you  tldnking,  or  were  you 
tJiinking  about  a  logistical  palletizing  unit  whereby  you  drop 
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SO  much  food^  so  much  medicine,  so  much  clothing,  say,  for  a 
company,  a  regiment,  a  battalion? 

MR*  OLIVER:  Just  thinking* 

MR.  GREEi^LIN:  You  are  thinking  about  that? 

MR.  OLIVER:  Yes. 

MR.  GREEJ'ILIN;  ?/e  have  been  thinking  about  it,  too* 

MR.  OLIVER:  Yes,  sir*  We  are  just  thinking,  but  so  far 
our  lanit  loads  —  on  this  project  I  have  been  tallding  about, 
each  unit  load  contains  only  one  item*  We  do  not  even  put 
peas  and  beans  into  the  same  unit  load* 

MR.  GEEE’v'LIR:  Kow  do  you  handle  the  varioxis  items?  I 
notice  sometimes  beans  alone  go  in  the  pallet* 

COLOICEL  liU'iUJj  Ns  MAIDT  (Research  and  Development  Command, 
Fort  Eustis,  Virginia):  I  can  answer  your  question*  Conti¬ 
nental  Army  Command  is  doing  a  lot  of  things* 

MR.  GREENLIN:  Are  they? 

MR,  TORMYSON:  I  would  liko  to  address  a  statement  to 
the  Colonel  here,  if  I  may.  I  think  it  would  be  interesting 
to  most  of  the  tech  services  if  we  could  get  some  expression 
from  the  Continental  Arny  Ccwimanders  of  how  far  forward  they 
can  take  what  size  and  what  weight  package* 

I  think  it  would  help  our  thinking  immeasurably  in  mea¬ 
suring  our  procurement  as  to  what  items  co\ild  and  should  or 
which  items  could  not  or  should  not  be  containerized  to  what 
height  and  weight,  and  so  forth. 

COLOT'.’EL  MIDT:  If  you  are  asking  me  tc  get  that  for  you, 
I  do  not  represent  the  Aimy  Continental  Command*  I  am  with 
Amy  Research  and  Development,  but  I  agree  with  you* 

MR.  TCRMYSO";  You  are  a  neighbor,  aren’t  you? 

COLONEL  MAIDT;  I  just  happen  to  know  of  the  other  pro¬ 
ject* 

MR.  OLIVER:  I.'es,  sir^ 

MR.  GEORGE;  This  gluing  of  the  containers  on  the  pallet 
is  sooie thing  new  to  me.  Just  what  type  cf  glue  or  paste  is 
it  that  is  being  used? 
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MR.  OLIVER t  This  is  a  glue  that  was  developed  by  the 
Navy  on  consnercial  contract  with  one  of  the  leading  manu- 
facturers  of  adhesives,  and  I  think  it  is  conunonly  referred 
to  as  load-lock* 

HEINRICH*  Load-lock. 

MR.  OLIVER*  Load-lock*  Somebody  at  the  Navy  knows  more 
about  it  than  I  do* 

Isn< I  that  right? 

MR.  HEINRICH:  Load-lock  was  'fforld  '!f&r  II  glue  that  was 

used* 

MR.  OLIVER:  Yes* 

MR.  HEINRICH:  Honrever,  recently  we  have  worked  with 
this  same  cwnpany  in  developing  a  better  glue* 

MR.  OLIVER*  I  know  it  has  been  considerably  improved 
over  the  ’.Torld  IfTar  II.  You  can  do  a  lot  of  things  with  glue* 
You  can  make  it  almost  talk  by  adding  a  little  of  this  and  a 
little  of  that. 

This  gl\;e  has  this  peculiarity*  it  has  very  great  resist¬ 
ance  to  doing  this,  where  the  cases  are  slanted*  It  has 
practically  very  low  resistance  to  doing  this* 

Now,  it  is  an  adhesive  that  has  been  developed  particu¬ 
larly  for  this  purpose*  The  ’.Torld  War  II  adhesive  had  one 
defect  fran  our  point  of  view,  major  defect,  and  that  was  it 
wasn't  sufficiently  tacky*  It  didn’t  set  up  qxiick  enough, 
so  that  when  we  glued  these  cases  into  a  unit  load,  and  then 
we  applied  the  straps,  the  cases  would  pop  out  like  water¬ 
melon  seeds*  Any  tension  you  put  on  it  —  the  glue  was  like 
a  lubricant,  and  the  cases  would  slip  and  slide* 

So,  WB  were  conpelled  first  to  glue  the  cases,  put  them 
t  ack  in  storage  and  let  them  mature  a  couple  of  days,  and 
then  bring  them  out  and  strap  themj  but  with  this  recent 
cevelopnent  which  has  'been  mentioned,  the  glxie  sets  up  very 
quickly,  so  that  we  can  glue  them  and  strap  them  just  in  one 
production  line* 

There  is,  I  think,  is  there  not,  a  specification,  mili¬ 
tary  specification,  on  that  adhesive  now,  or  are  you  prepar¬ 
ing  one? 
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?ffi.  HEINRICH I  I  think  there  is. 

:«IR.  OLIVER:  I  think  there  is. 

Iffi.  HEINRICH:  V/e  put  a  report  out  on  it. 

MR.  OLIVER:  Yes.  It  is  at  least  a  year  old,  I  would 
say;  and,  on  account  of  the  fact  it  releases  very  easily, 
you  don't  te^  '  the  cases. 

I  might  mention,  if  anybody  is  interested,  it  is  still, 
as  far  as  to  have  found,  a  little  too  tough  for  paper  bags. 

It  tears  the  outer  ply  of  the  paper  bags,  and  that  is  the  ply 
you  have  your  markings  on.  So,  we  are  not  satisifed  yet  with 
using  it  for  paper  bags. 

Thank  you,  gentlemen. 

CKAIR-ViAN  JCHNSTON:  Thank  you  very  much,  Mr*  Oliver* 

Oiur  last  speaker  is  Mr.  Akrop,  from  Bayonne,  New  Jersey. 
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Supplj-  Research  and  Developnent  Facility,  Departosent  of  the  Navy 


The  text  of  Mr*  Akrep* s  paper  was  identical  to  that  in¬ 
cluded  in  Panel  A-2,  entitled  "Specialized  Materi.als  Hsuidling 
Equipnent  Requirements*'*  See  page  305* 

Discussion  following  Mr.  Akrep* s  speech  was  as  follows: 

MR.  GREENLIN:  Ai^  these  figures  shown  in  that  book  you 
showed  us? 

Iffi.  AKREP:  This  book  here? 

Jfli.  GREENLIN:  Particularly  the  cylindrical  figures* 

MR.  AKREP:  This  is  a  report  on  the  cylindrical  ccsitain- 
ers.  That  report,  showing  all  the  charts  I  have  here,  is 
available  or  will  be  available  from  the  Department  of  Ccmmeree, 
Office  of  Technical  Services*  I  have  the  address  here*  You 
can  get  this  report* 

MR.  GREENLIN:  It  would  save  me  a  lot  of  trouble  at  times* 
Do  you  have  anything  to  do  with  the  packing  of  the  pallet 
material? 

MR,  AKREP:  Pallet  material  itself? 

MR*  GREENLIN:  Yes* 

MR.  AKREP:  No,  sir* 

MR.  GREEl'ILIN:  The  knocked-down  pallets,  in  other  words, 

MR,  AKREP:  No,  sir* 

What  would  you  like  to  know  about  it? 

MR.  GREENLIN:  Well,  somebody  devised  a  package  whereby 
they  put  a  lot  of  lumber  together  in  both  eiKis,  and  built  a 
pallet,  put  a  strap  around  it,  and  the  railroads  s^  those 
are  set-up  pallets*  They  jvjst  let  those  two  pallets  be  the 
way  they  were  and  let  somebody  hit  them  over  at  the  other  end 
and  nail  them  up*  As  long  as  they  put  those  two  pallets  are 
thare,  they  mi  into  the  mixed  package  rule* 

UR*  AKREP:  I  don*t  know  anything  about  it* 
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MR.  GREEJiLIN!  I  don*t  think  that  is  up  to  you* 

MR.  AKREPi  No* 

MR*  HEINRICH:  I  think  I  can  contribute  a  little  bit  on 

that* 


I  know  the  Arny  on  their  stevedoiing  pallets  has  a  spec¬ 
ification  where  those  pallets  are  knocked  down  for  shipment* 
Now,  the  original  specifications  were  intended  for  overseas 
use* 


MR.  GREENLIN:  Yes. 

MR.  HEINRICH:  Hcwever,  due  to  seme  mix-up,  they  had 
been  buying  these  for  doMStic  use* 

MR.  GREENLIN:  Somebody  nailed  one  pallet  on  each  end  of 
the  package*  Ify  gosh,  you  are  stuck  with  twice  the  freight 
rate  on  it,  if  they  send  the  giy  over  there  some  nails  and 
let  him  nail  those  two  pallets  up  himself  — 

MR.  AKREP:  I  have  these  sample  charts  here,  if  anyone 
is  interested*  These  are  the  charts  we  showed  on  the  pallet 
pattern  for  rectangular  containers. 

CHAIRMAN  JOHNSTON:  Thank  you  very  much,  Mr.  Akrep* 

If  thei^  is  nothing  further,  the  conference  is  adjoximed* 

(The  conference  adjourned  at  three-thirty  o’clock.) 
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’Weight  and  Cube  Reduction 
iir.  R.  W.  Sherk 

Allison  Division,  General  Motors,  Aircraft  Parts  Manager 


Gentlemen,  first  I*d  like  to  tell  you  a  little  bit  about 
the  Allison  Division,  our  products  and  our  background  in 
packaging. 

Since  1939,  Allison  has  bxiilt  roughly  100,000  engines  of 
various  types  for  the  Air  Force  and  tte  Navy,  These  have 
been  about  70,000  of  the  V-1710  engines  —  reciprocating  pis¬ 
ton  type  engines,  and  roughly,  30,000  jet  and  turbo-prop  en¬ 
gines.  During  the  past  fifteen  jrears  while  vre  were  deliver¬ 
ing  these  engines,  we  have  packed  and  shipped  some  500,000,000 
spare  parts  and  special  tools  for  their  support. 

Our  spares  shipments  today  average  about  700  to  1,000 
tons  per  month,  and  they  are  shipped,  generally,  to  the  Air 
Force  prime  depots,  but  many  shipments  are  also  made  to  using 
activities  all  over  the  world. 


I  think  our  background  and  history  in  packaging  probably 
parallels  that  of  many  of  the  other  defense  industries  in  the 
sense  that  our  experience  during  the  war  taught  us  certain 
lessons.  Due  to  the  problems  of  material  movement,  storage 
and  the  quick  and  makeshift  planning  for  storage,  the  premium 
was  placed  upon  extreme  protection  —  a  lot  of  safety  factor, 
in  othsr  words.  Some  people  may  describe  that  as  being  the 
heavy  grease  and  heavy  wood-box  type  of  packing. 

About  1952,  or  late  1951,  our  Government  and  the  public 
in  general  insisted  on  greater  attention  to  economy,  and  this 
program  hit  us  directly  at  Allison,  because  in  the  expense  of 
packaging  parts  for  the  sei*vic3s  we  were  spending  some  3-1/2 
percent  of  our  gross  sales  dollar  for  packaging.  So,  that 
the  total  expenditures  were  an  important  piece  of  money. 


Looking,  then,  at  our  costs,  our  first  approach  was  to 
make  a  comparison,  if  we  could,  with  otlier  experience  in  simi¬ 
lar  industries  and  on  that  basis  we  thought  that  we  could 
prove  that  our  costs  ’,vere  not  out  of  line  at  all.  In  other 
words,  3-1/2  percent  of  gross  sales,  generally,  in  industr;y 
was  a  pretty  favorable  figure.  Paralleling  that  at  the  same 
time,  speaking  also  of  1952,  the  record  of  complaints,  or 
difficulties  with  our  packaging  were  very,  very  small*  ’-Ye 
had  from  the  Air  Force  literally  no  "U.P.’s",  unsatisfactory 
reports,  and  from  our  own  field  forces,  very,  very  few  com¬ 
plaints,  So  at  that  point,  I  think  it  might  have  been  an 
easy  thing  to  say  that  our  packaging  was  good  and  there  was 


no  reason  to  change  it 
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However,  we  had  the  occasional  complaint,  or  question, 

I  might  say,  from  the  services  about  over-packing*  A  specif¬ 
ic  item  might  be  called  to  our  attention*  There  had  been  no 
difficulty  with  damage  to  the  item,  but  there  was  a  question 
raised  about  v,rhether  or  not  we  were  over-packaging*  So,  we 
decided  to  go  further  then  with  the  analysis  of  cost  for  our 
methods  and  materials  we  were  using*  The  approach  first  was 
to  break  down  in  great  detail  the  types  of  material  we  were 
using  and  what  we  were  using  them  for* 

The  first  was  a  rather  crude  breakdown  ghov/ing  that  for 
example,  about  S2%  of  our  total  material  costs  were  expended 
on  plywood,  and  roughly,  l55^  for  V3C  corrugated  cardboard, 
about  6%  for  the  telescoping  setup  box  for  small  items* 

At  the  same  time,  we  saw,  too,  that  we  were  using  about 
300,000  pounds  of  dunnage  per  year,  and  from  one  standpoint 
that  would  represent  only  waste  space  and  waste  labor  and 
waste  material  cost* 

Now  these  facts  and  others  led  to  what  we  have  called 
our  Packaging  Econorgy  iVogram*  To  start  with,  we  realized 
that  we  had  in  our  packaging  operation  a  nximber  of  people 
w„&h  12  —  15  years  of  experience  going  clear  back  to  the 
beginning  of  V/orld  Vfar  I,  and  we  didn*t  think  that  we  were 
drawing  upon  their  experience  as  fully  as  we  could ^  The 
first  portion  of  the  Packaging  Econon^r  Program,  as  we  called 
it,  was  to  be  a  program  to  encourage  the  use  of  their  experi¬ 
ence  —  experience  of  our  old  packaging  people  by  pointing 
out  what  it  was  that  the  Air  Force  and  the  Navy  wanted  for 
cheaper  packaging  or  effective  packaging  plus  cube,  plus 
weight* 

This  pi'ogram  started  in  about  February,  1953 »  and  in  the 
first  year,  the  savings  amounted  to  about  $63,000  in  labor 
and  material;  about  367,000  pounds  in  shipping  weight  and 
26,860  cubic  feet  in  terms  of  the  size  of  the  packages* 

Now  there  were  man^  other  angles  that  tied  into  the  same 
progi'am*  For  example.  General  Motors,  as  you  know,  has  some 
90  Divisions  and  each  of  these  Divisions  contribute  their 
packaging  ideas  to  a  central  service  section  in  Detroit*  7fe 
began  to  draw  upon  the  ideas  developed  in  the  marQr  ccsnmercial 
divisions  of  General  Motors  to  test  and  develop  these  ideas 
and  determine  if  they  would  have  application  to  military  pack¬ 
aging;  in  many  cases  they  did*  Incidentally,  the  bulletins 
prepared  by  the  General  Motors  Service  Section  were  then  made 
available  to  the  Air  Force  and  to  the  Navy*  That  was  one 
source  of  ideas,  let's  say* 
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It  was  about  that  time,  then,  that  we  found  that  our 
ability  to  test  and  evaluate  new  methods  and  new  materials, 
and  new  equipment  left  something  to  be  desired*  So,  it  be¬ 
came  necessary  that  we  develop  a  Section  in  our  Packaging 
Department  capable  of  evaluating,  through  various  types  of 
tests,  all  the  new  equipment  and  new  methods  from  various 
sources.  Towards  that  end,  we  obtained  the  services  of 
Professor  Mark  Fowler  of  Purdue  University,  who  some  of  you 
know  as  being  an  authority  in  the  field,  and  who  has  been 
veiy  active,  in  cooperation  with  the  Air  Force  and  the  Navy 
on  Packaging  Programs. 

FovTler  helped  us  to  train  our  personnel  in  the  areas  of 
testing  and  programmed  approaches  to  evaluation  of  material. 
At  the  same  time,  we  enlisted  the  help  of  our  field  people, 

V/e  have  some  170  service  representatives  in  the  field  -jvho  we 
have  trained  to  report  back  to  us  on  conditions  of  packaging  • 
either  over-packaging  or  damage  to  material,  and  the  condi¬ 
tions  of  narking  and  so  on.  These  people  also  help  us  to 
evaluate  any  new  materials  that  may  be  shipped  into  the  field 
on  a  test  basis* 

In  addition  to  that,  and  certainly  not  the  least  impor¬ 
tant  part  of  our  Packaging  Econony  Program,  the  Air  Force 
with  their  many  fine  depots  and  activities  —  the  Navy  at 
ASO,  and  through  the  various  overhaul  depots  —  have  all  fed 
ideas  into  what  we  might  call  a  test  "hopper," 

The  important  thing  was  that  everyone  ~  our  own  people, 
the  other  General  Motors  Divisions,  Purdue,  the  Air  Force, 
the  Navy,  our  suppliers,  were  all  feeding  in  ideas.  At  some 
points  they  seemed  to  be  so  numerous  that  we  couldnH  absorb 
them.  The  priority  on  wh3.ch  these  tests  wsre  made  was  based, 
generally,  upon  the  potential  savings  that  could  be  made 
either  in  dollars  or  weight  or  cube,  so  that  given  ten  new 
materials,  a  quick  and  rough  evaluation  covild  be  made  of  the 
potential  savings  and  we  could  classify  the  testing  to  be 
done  in  order,  according  to  priority  based  upon  the  number  of 
dollars  to  be  saved. 

One  of  the  most  interesting  reactions  that  we’ve  had 
from  our  07m  people,  has  been  a  marked  boost  in  morale,  a 
deep  interest  not  only  from  a  monetary  standpoint  because  of 
the  reTrards  that  they  have  received  from  suggestions,  but 
also,  an  almost  driving  desire  to  make  Allison’s  packaging 
reputation  better. 
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During  the  period  that  I  talked  about,  from  let’s  say 
early  19$2  until  the  present,  our  packaging  costs,  departwent 
labor,  Yfithout  burden  but  including  the  light,  heat,  rent, 
super^sion  and  so  on,  and  straight  nsaterial  costs  — •  our 
costs  have  been  dropped  d<7wn  about  35% •  ’^e  think  that  the 
problem  really  ought  to  be  analyzed  from  tlie  standpoint  of 
the  advance  in  development  of  new  equipment  such  as  engines 
and  aircraft,  and  we  feel  rather  strongly  that  up  until  fair¬ 
ly  recently,  the  packaging  design  concept  and  the  approach 
to  packaging  has  been  far  behind  the  development  of  new  equip¬ 
ment.  V/e  are  very  hopeful,  and  we  feel  confident  that  w  .th 
the  present  program,  and  with  the  greatly  increased  interest 
of  top  manageiMnt,  both  in  industry  and  in  Air  Force  and  Navy, 
that  we  can  accelerate  the  rate  of  improvement-  or<  packaging 
through  the  means  that  I  have  just  described  to  you. 

Iffi.  PAUL  F.  CURTIS  (Air '  Materiel  Cco3mand)t  We  will  have 
a  discussion  following  each  paper.  If  you  have  a  question, 
or  something  to  contribute,  please  identify  yotirself  with 
your  name  and  your  company. 

MR.  R.  S.  HG»APJD  (Sandia  Corporation):  Specifically, 
what  improvements  were  made  to  give  you  this  35%  savings  in 
general? 

MR.  SHERKi  Well,  in  general,  the  greatest  savings  were 
made  in  the  area  of  taking  material  out  of  plywood  and  pre¬ 
paring  lighter  and  much  cheaper  packs  with  VC3  cardboard. 

Tnat  was  the  biggest  single  area  of  savings.  Perhaps  the 
second  vras  the  fact  that  we  learned  that  in  attempting  to 
confine  the  number  of  shipping  containers  to  a  small  nuaiber, 
we  were  wasting  cube  by  not  designing  containers  to  the  spe¬ 
cific  outside  dimensions  of  the  parts.  Now,  perhaps  I  shoxild 
mention  that  at  Allison  we  are  a  job  lot,  small  run  operation. 
In  other  words,  we  r’jn  anywhere  from  2,000  to  about  7,000 
items  per  month,  so  that  we  have  no  long  runs.  We  are  not 
able  to  put  in  automation  or  machinery  for  most  of  our  parts. 
But,  we  did  find,  as  a  second  point  in  this  savings  program, 
that  in  our  attempt  to  keep  the  number  of  VC3  carton  sizes  to 
a  minimum  —  we  were  wasting  a  great  deal  of  cube.  That  was 
borne  out  by  otir  figures  on  the  use  of  dunnage,  and  by  actual 
checks  on  many  items.  But  I  think  those  two  areas  accounted 
for  most  of  thiO  savings. 

MR.  HIESS  (Cxurtiss  Wright):  I  wonder  if  you  can  toll  us 
something  about  how  you  are  organized  for  this  planning  reduc¬ 
tion. 
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MR*  SHERK:  Yes*  I  don't  have  aiQ^  means  of  making  an 
organization  chart*  However,  briefly,  the  Parts  Department 
reports  to  the  Sales  Manager*  Now  under  the  Parts  iilanager 
we  have  the  Technical  and  Sales  Section,  the  Order  and  Sched¬ 
ules  Section,  the  Field  Liaison,  or  Expediting  Sectif'n  who 
are  responsible  for  the  field  people  and  the  Parkdging  group* 

I  think  you  are  most  intoT'sctad,  perhaps,  in  the  Packag¬ 
ing  operation,  itseli*  We  have  about  120  hourly  people, 
supervised  by  a  floor  foreman  and  one  general  foreman*  We 
have  the  single  Packaging  Technician  and  a  Packaging  Super¬ 
intendent*  We  • —  I  mentioned  Mr*  Mark  Fowler  Professor 
Mark  Fowler  of  Rirdue  —  he  is  classed  as  a  consultant,  in 
the  area  of  Packaging  Improvement  and  Analyses  of  nev/  materi¬ 
als  and  methods* 

We  draw  very  largely  on  GM  Research  —  on  the  Labora¬ 
tories  at  'Wright  Field,  for  certain  testing. **0n  Forest  Pro¬ 
ducts  Laboratories*  A  lot  of  our  testing  is  done  by  actual 
field  shipment*  In  some  cases,  local  suppliers  have  test 
equipment  capable  of  performing  tests  within  the  range  of 
Air  Force  requirements*  But,  we  do  not  have,  and  I  think 
this  may  be  what  you  had  in  mind,  we  do  not  have  a  large  re¬ 
search  staff  because  we  don't  find  it  necessary* 

MR.  PRESS:  Do  you  have  a  Packaging  Engineering  Section? 

Iffi.  SHERK:  No,- we  do  not*  We  haven't  found  it  neces¬ 
sary  to  have  a  Packaging  Engineering  Section.  In  some  cases 
our  Standards  Department  might  be  classed  as  that  qype  of  an 
operation,  but  the  cases  are  rather  few  and  far  between  when 
we  draw  on  their  facilities*  That  is  usually  a  case  for 
material  handling,  or  conveyorizing  certain  operations,  but 
we  do  not  class  that  as  a  Packaging  Engineeiing  problem* 

MR*  PRESS:  Vfho  do  you  have  design  your  pack?  Do  you  do 
your  own,  or  does  Supply  handle  it? 

ilR*  SHERK:  Well,  this  may  come  as  a  surprise*  As  a 
matter  of  fact,  I've  been  >vith  Allison  only  aoout  3-1/2  years 
and  it  was  rather  surprising  to  me  to  learn  that  by  precedent 
and  by  good  experience,  we  have  found  that  a  small  group  of 
four  hourly  employees  are  very  capable  of  designing  our  pack¬ 
age* 


Do  you  have  a  q-uestion? 
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iMR.  NOBEL  (ASO):  Your  costs  shown  here,  of  course,  are 
the  initial  cost  savings.  Now,  do  you  take  any  consideration 
on  certain  repairable  items  —  it  might  be  more  economical  to 
your  customer  —  to  pay  more  for  the  container  and  get  a  re¬ 
usable  container? 

MR.  SHERK:  That’s  a  very  good  point,  Mr,  Nobel,  and  we, 
of  course,  certainly  do  that.  'Aliere  the  item  is  repairable 
the  prime  depot  is  usually  —ya.cxBd  to  make  sure  that  the 
pack  is  such  that  can  be  use  •  as  a  returnable  container, 
V/ithout  doing  that,  these  savings  v/ould  moan  nothing.  In 
other  words,  if  we  shipped  a  repairable  item  into  the  field 
and  the  Air  Force  then,  or  the  Navy,  was  forced  to  de..5..gn  and 
provide  a  returnable  type  container,  these  savings  ^vould  be 
without  any  meaning, 

ii(R,  BASFOf.D  (Bell  Air  craft):  Y"ou  mentioned  that  most 
cf  your  savings  were  in  package  versus  your  cartons.  Did 
you  have  your  own  carton^naking  machines,  or  do  you  buy  them? 

liR.  SHERK:  No,  we  do  not  have  oui'  own  carton-making 
machine,  biy  them  from  three  different  sources.  In  some 
cases  there  are  four.  But,  we  have  analyzed  the  carton- 
machine  economics  rather  carefully  with  the  help  of  the 
General  Motors  Service  Section  in  Detroit,  and  using  the 
experience  of  several  manufacturers  who’ve  used  the  carton- 
machinery,  ana  find  it  to  be  not  applicable  to  our  short-run. 
Job  lot  type  of  operation, 

Iffi.  SHERK:  Dave,  do  you  have  a  question? 

LiR.  IWNN  (Lockheed,  Burbank):  Did  I  understand  correctly, 
you  had  four  hourly  people  who  are  in  your  Package  Develop¬ 
ment  Program? 

MR,  SHERK:  Tney  are  the  people  who  design  the  original 
j>ack  on  any  new  item,  working  to  boundary  lines  and  rules 
that  have  been  laid  dov/n  within  the  limits  of  the  specifica¬ 
tions  , 

I  think  that  may  be  rather  unusual,  Dave,  but  we  find 
it  to  be  so  effective  that  we  see  no  reason  to  change  8Uid 
hire  Packaging  Engineers  to  do  the  same  Job, 

MR,  NUNN:  7/e ’ll  Join  hands  on  that  one.  Bob,  I  think 
we  are  organized  pretty  much  along  the  same  lines,  V/e  do 
have  some  technicians.  But,  did  I  understand  that  you  had 
a  salaried  technician? 
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MR*  SHERK:  Yes,  tib  have* 

MR*  NUNIJt  Assigned  full  time,  to  moro  or  less  control 
tlw  activity  of  the  hourly  people,  and  specification  inter¬ 
pretation?  What  is  his  job? 

MR*  SHERK:  Specifically,  his  job  is  the  analysis  and 
evaluation  of  new  ideas  and  new  methods  —  evaluation  of  the 
suggestions  that  come  in*  He  will  work  with  our  Time  Studies 
Group  and  Tdth  our  Suggestion  Department  to  definitely  pin¬ 
point  the  savings  that  can  be  made,,  because  suggestions  are 
paid  off  on  the  basis  of  two  months  —  the  award  is  based  on 
two  months  of  the  savings* 

In  other  words,  if  you  have  a  $1,000  savings  for  th 
year,  l/6th  of  that  would  be  the  amount  of  the  award,  so  that 
it  is  necessary  that  the  savings  be  anal^’zed  ve.  y  thoroughly 
and  it  is  his  job,  than,  to  coordinate  the  analysis  of  any 
new  ideas,  whether  they  be  for  equipment  or  material,  methods, 
based  on  the  suggestion* 

MR*  iTILLIAiiS  (Sandia):  I*ve  seen  a  good  many  permanent 
type  containers  used  for  packaging  jet  engines,  complete  en¬ 
gines  —  And  I  assume  from  your  remarks  that  you  don’t  provide 
that  packaging? 

MR*  SHERK:  Well,  I’ll  have  to  explain  a  little  further 
about  our  organizational  set-up  — »  the  packaging  of  the  end 
product*  The  engine  itself,  or  in  some  cases  the  power  sec¬ 
tion  of  the  turbo-prop  engine,  or  the  gear  box  of  the  turbo¬ 
prop  engine,  is  a  separate  organizational  function*  It  is 
handled  by  the  manufacturing  sections,  and  in  the  remarks 
I’ve  made  here  today,  I  should  have  made  it  clear  that  they 
do  not  apply  to  the  packaging  of  t)ie  end  item* 

The  steel  containers  and  engine  cans  are  really  a  separ¬ 
ata  i  rjblem*  I’m  talking  here  of  spai'e  parts  and  special 
tools  and  equipment* 
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Head  of  the  Technical  Section  of  the  Preservation  and  Packaging  Branch 
Bureau  of  Supplies  and  Accounts,  Departraent  of  the  Navy 


The  subject  of  ny  discussion  tl'iis  aftjrnoon  has  to  do 
with  the  procurement  aspects  of  weight  and  cube  reduction, 
bearing  in  mind,  of  course,  that  I  am  looking  at  it  from  a 
Government  point  of  view* 

In  reducing  the  size  and  weight  of  military  shipnents 
in  order  to  "stretch”  the  transportation  and  packaging  dollar 
—  one  of  the  more  difficult  problems  confronting  thje  military 
services  involves  the  area  of  new  procurer..mt  entering  the 
military  supply  systems* 

A  large  majority  of  the  materials  shippei  by  military 
activities  utilize  containers  in  which  the  material  was  origi¬ 
nally  received  from  contractors* 

Experience  over  the  past  three  years  within  the  militaiy 
establishment  has  shown  that  it  has  been  possible  to  reduce 
the  original  tare  weight  of  this  new  procurement  by  as  much 
as  30% f  and  in  some  cases,  a  great  deal  more,  without  sacri¬ 
ficing  requirements  for  plysical  or  mechanical  protection* 

In  terms  of  cube,  this  weight  reduction  of  30%  has  meant 
a  "companion"  overall  space  reduction  of  h0%.  At  several  of 
the  largest  military  shipping  establishments,  it  has  been 
possible  to  cut  the  gross  average  tare  weight  of  shipments 
in  half  without  ary  significant  increase’  in  damage  as  veri¬ 
fied  by  thorough  loss  and  damage  analysis*  Naturally,  sav¬ 
ings  in  weight  and  cube  have  been  accompanied  by  importamt 
economies  —  not  only  in  trarrsportation,  but  in  packaging  and 
handling  as  well* 

Two  of  the  military  departments  are  already  talking 
about  combined  savings  of  over  7  million  dollars  in  transpor¬ 
tation  and  packaging  costs.  'Riere  is  reason  to  believe  that 
much  of  this  was  achieved,  and  is  being  achieved,  by  the  ef¬ 
forts  to  control  or  reduce  the  size  and  weight  of  shipments* 

It  is  significant  to  note  at  this  point,  that  Trtiile  all 
this  "reducing"  has  been  going  on,  many  actions  have  also 
been  taken  to  increase  weight,  where  necessary  to  afford  ade¬ 
quate  protection.  In  some  cases,  it  has  been  possible  to 
achieve  greater  protection  without  materially  increasing 
weight  or  size* 
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What  do  all  these  savings  indicate?  Does  it  mean  that 
all  new  procurement  is  grossly  over-packed?  The  answer  is 
definitely,  "No  I'*  Except  for  shipments  destined  for  "imme¬ 
diate  use"  and  those  earmarked  for  specific  programs  or  pro¬ 
jects,  the  ultimata  transportation  handling  o.nd  storage  con¬ 
ditions  to  which  ini.litary  shipments  will  be  subjected  after 
initial  receipt  by  the  supply  systems  cannot  be  predicted 
with  certainty  at  the  time  of  procurement.  As  a  result,  new 
procurement  entering  the  supply  systems  for  storage  and  pos¬ 
sibly  overseas  shipment,  are  afforded  certain  general  levels 
of  protection. 

After  materials  have  entered  the  supply  systems,  it  is 
both  necessary  and  desirable  to  re-evaluate  the  original 
level  of  protection  to  determine  whether  it  is  now  consist¬ 
ent  with  new  conditions  which,  in  most  cases,  are  better 
defined  either  as  to  mode  of  transport,  type  of  distribution, 
end  use,  storage  conditions  —  or  a  combination  of  these. 

Both  "under packing"  and  "overpacking"  are  distinct  possibili¬ 
ties*  But  in  dealing  with  "overpacking"  it  is  important  to 
determines  (a)  that  requirements  for  protection  are  not  sac¬ 
rificed  needlessly  and  (b)  that  worthwhile  economies  can  be 
achieved  by  actions  to  repack  or  in  some  few  cases  to  unpack. 

On  the  face  of  it,  it  would  seem  highly  advantageous  and 
desirable'  for  suppliers  to  ship  packages  and  shipping  contain¬ 
ers  of  the  smallest  size  and  weight  permitted  by  their  con¬ 
tracts.  However,  evidence  of  considerable  quantities  of 
envelopes,  cans,  cartons  and  shipping  containers  with  less 
than  50^  of  the  internal  void  taken  up  by  the  articles  and  a 
large  percentage  of  the  balance  taken  up  by  stuffing  mate¬ 
rials  or  bracing  to  restrict  movement  as  distinguished  from 
cushioning  which  affords  physical  protection  —  quickly  dis¬ 
pels  this  notion.  In  dealing  with  this  problem,  we  must  first 
examine  the  ^/ays  in  which  transportation  costs  for  new  pro¬ 
curement  are  paid  Cor  by  the  military  agencies. 

Generally  speaking,  F.O.B.  Destination  shipments  are 
made  on  commercial,  bills  of  lading  which  are  paid  for  by  the 
contractor.  In  formal  advertised  bidding,  F.O.B.  Destina¬ 
tion  meariS  that  transportation  costs,  based  on  the  weight 
and  sometimes  the  size  of  the  shipment,  are  competitive  fac¬ 
tors  in  bid  evaluation  and  subsequent  award.  Under  this  cir¬ 
cumstance,  excessive  weight  (or  size)  is  less  likely  to  be  a 
problem  for  tlie  Government  for  very  obvious  reasons.  That  is, 
in  order  to  be  competitive,  the  contractor  must  give  very  de¬ 
tailed  consideration  to  the  size  and  weight  of  his  shipments, 
because  he  is  paying  the  freight  bill. 
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However,  F.O«B.  origin  shipments  are  generally  shipped 
on  Government  Bills  of  Lading.  Under  this  arrangement,  the 
articles  are  accepted  by  the  Government  at  so’irce  and  are 
shipped  on  Government  Bills  of  Lading,  with  mhe  Government 
paying  the  transportation  charges*  The  matter  of  weight  and 
size  of  packages  or  shipping  containers  is  not  therefore  a 
matter  of  contractual  concern  for  the  supplier  unless  maxi¬ 
mum  or  specific  weights  or  sizes  are  stipulated  by  the  con¬ 
tract* 


Please  note  the  expression,  "a  matter  of  contractual 
concern*"  The  reason  for  highlighting  this,  is  to  acknow¬ 
ledge  the  conscientious  role  played  by  many  suppliers  in 
demonstrating  their  awareness  of  size  and  weight  conserva¬ 
tion,  despite  the  absence  of  contractual  restrictions*  A 
mere  indication  of  "intent"  by  government  negotiators  has 
been  sufficient  on  many  occasions  to  obtain  desired  results* 
However,  the  tendency  to  use  packages  or  shipping  containers 
which  are  larger  or  heavier  than  necessary  still  prevails 
for  reasons  of  convenience,  initial  cost  and  possibly  other 
factors* 

A  hasty  glance  at  Federal  and  Military  Specifications 
discloses  the  wide  latitude  afforded  suppliers  in  selecting 
package  and  container  sizes  and  types  —  and  perhaps  for 
valid  reasons*  This  demonstrates,  however,  that  this  tend¬ 
ency  of  "convenience"  cannot  always  be  laid  at  the  door  of 
the  supplier* 

Three  solutions  for  this  problem  are  offered  for  your 
consideration : 

(1)  The  establishment  of  maximum  weight  or  size  re¬ 
strictions  in  procurement  documents,  where  practicable  to  do 
so* 


(2)  On  bids  involving  shipcent  by  Government  Bill  of 
Lading,  consider  the  weight  and  size  of  shipments  in  bid 
evaluations  and  subsequent  awards,  and 

(3)  Examine  Federal  and  Military  Specifications  to 
determine  what,  if  anything,  can  be  done  to  restrict  the 
weight  and  size  of  shipments  to  an  adequate  minimum  without 
jeopardizing  the  bid  potential  on  the  articles  themselves. 

Thank  you  very  much* 
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JOHNSON  (Pratt  &.  iVhitney  Aircraft):  First,  do  you 
have  in  mind  any  relation  of  gross  cube  to  net  cube  as  a 
means  of  "'ackaging  efficiency?  An  item  like  that  could  be 
used  in  tt  cing  about  wasted  space,  for  instance,  with  block¬ 
ing  and  bracing.  Do  you  have  a  chance  to  compare  the  cubage 
of  the  part  itself  with  the  gross  cube  of  the  container  as  a 
measure  of  the  effectiveness  of  the  package?  Is  there  any¬ 
thing  that  has  been  dons  to  use  that  as  a  measure? 

MR.  LAPIDUS:  Do  you  mean  something  that  might  be  used 
as  a  "rule  of  thumb'*  as  applied  to  specific  items? 

MR.  JOHNSON*  Yes. 

MR.  LAPIDUS*  No.  I  can’t  give  you  that  because  of  the 
variables  involved  such  as  the  characteristics  of  the  pro¬ 
ducts,  the  space  they  require  for  movement  and  the  cushioriing 
that  is  used.  Ihere  are  so  many  factors  that  enter  into  it. 

I  think  the  only  hope  is  for  moi'e  detailed  attention  from  the 
specific  design  engineers  in  keeping  this  weight  and  size 
problem  close  at  hand  as  a  .factor  in  working  out  their  designs 

I’m  going  to  get  ar<» ,  o  something,  however,  that  we 
found  in  our  numerous  ,  .  on  this  subject.  By  examining 

our  own  operations  we  f  nu  that  tare  weight  expressed  as  a 
percentage  of  gross  weight  came  out  about  35^  of  gross 
weight.  As  a  result  of  intensive  effort  in  this  field  it  was 
possible  to  i-educe  that  35^  s  considerable  degree.  The  reduc¬ 
tion  varied  somewhat  with  the  type  of  material,  which  bears 
out  the  point  that  I  made  to  begin  with. 

MR.  JCHNSONi  In  starting  a  program  of  this  sort,  you 
must  have  some  basis  for  vrorking  toward  the  reduction  of  tare. 
In  other  words,  where  do  you  feel  that  the  break -off  point  is, 
where  tare  weight  is  excessive  weight? 

MR.  LAPIDUS:  You  must  have  break-even  points  estab¬ 
lished,  and  that  was  a  definite  part  of  the  program.  For 
example,  when  shipments  are  going  by  air,  you’ve  got  to  take 
into  consideration  the  rates  and  the  miles,  and  so  forth.  In 
some  shipments  it  Just  didn’t  pay  to  do  anything.  In  other 
cases,  where  you  have  preraiim  transportation  involved  over 
long  distances,  it  definitely  paid  to  do  something  about  it. 
Each  activity  worked  out  a  break-even  arrangement. 

In  our  Navy  experience,  for  every  dollar  invested  in  re¬ 
packing,  based  on  the  break-even  points  estalMshed,  we  got 
about  $12,00  back  in  transportation  and  packing  expenses.  I 
think  this  is  a  pretty  good  return  on  the  money. 
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MR.  NOBEL  (ASO):  In  answer  to  Johnson,  one  criteria 
that  we  found,  is  to  take  a  look  at  the  item  and  see  if  it 
has  been  disassembled  to  its  greatest  possible  extant  with¬ 
out  requiring  extra  tools  and  skills  to  put  it  together 
before  you  use  it.  Ln  the  case  of  one  aircraft  wing,  where 
the  crate  was  about  30  feet  long,  we  were  able  to  reduce  it 
by  U  feet.  Ihe  crate  weighed  about  100  pounds  per  lineal 
foot  so  that  3  feet,  of  course,  represented  300  pounds  and 
a  considerable  amount  in  cube. 

MR.  LAPIDUSj  Too  often  we  seem  to ^give  the  impression 
that  the  only  way  of  saving  weight  and  cube  is  by  either  re¬ 
packing  or  unpacking  and  I*d  like  to  emphasize  this  right 
now  —  that  even  though  we*ve  made  our  major  savings  in  that 
area,  we  are  frank  to  admit  that  this  is  the  least  desirable 
way  of  achieving  tare  weight  and  cube  reductions.  We‘d  far 
prefer  to  see  more  progress  in  the  procurement  end  of  things 
and  dispense  with  this  need  for  repacking  or  unpacking. 

MR.  DE  Would  you  consider  in  the  case  of  DT  tools, 

such  as  cradles,  tow  bars,  hoisting  slings  —  that  you  dis¬ 
continue  the  packs  that  go  to  open  crates  rather  than  fully 
sheathed  crates  in  the  interest  of  saving  weight  and  cube? 

MRo  LAPIDUS s  I  don't  want  to  hedge  on  that  question, 
but  while  we  have  a  great  interest  in  reducing  tare  weight 
and  cube,  there  may  be  ma^y  other  things  that  infltence  such 
decisions,  and  I  wouldn't  want  to  give  you  a  wrong  impres¬ 
sion.  From  the  standpoint  of  weight  and  cube  reduction,  yes 
we  would  favor  tJiat  they  go  in  open  crates  in  preference  to 
fully  sheathed.  On  the  other  hand,  you  have  contractual  rela¬ 
tions  with  the  Aviation  Supply  Office  and  the  Air  Force.  For 
very  valid  reasons  they  may  not  agree  to  the  concept  of  open 
crates.  They  may  have  certain  storage  conditions  to  which 
these  things  m:'  ght  ultimately  be  subjected  —  be  held  for 
long  term  arrangements  of  one  kind  or  another  — ■  and  I  just 
don't  know  what  the  reasons  would  be,  but  I'd  like  to  get 
Joe  Nobel's  comment  on  that. ...»•*• 

MR.  NOBEL:  Many  of  these  big  items  have  to  be  stored 
outside  so  that  the  crate  is  not  only  a  medium  for  shipping, 
it  is  also  a  platform  and  they  may  want  to  store  on  top  of 
it.  also  reship  it  quite  often.  If  you  feel  that  you 
have  ajTy  items  that  can  s  tand  out  in  the  rain  for  a  year,  or 
so........ 
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’1R»  DE  ilEOj  (Interposing)  “nie  only  reason  I  asked  the 
question  —  and  I  probably  asked  for  this,  actually  —  after 
they  harjdle  it  —  toss  it  around  —  that*s  the  impression  I 
get  —  dc  we  need  to  go  through  the  elaborate  packaging  pro~ 
cedure  that  we  '^rs  today*  Wovr  you  take  a  tail  section  dolly 
—  That  container  will  be  about  II  foot  long  plus  the  fact 
that  it  is  squira#  It*s  vsry  heavy... o,,,. 

LJR,  LAFIDUS:  (Interposing)  That's  true,  but  of  course, 
but  even  in  the  tare  weight  and  cube  reduction  program  you’ve 
got  to  bear  in  mind  the  various  factors  that  influence  han¬ 
dling.  Storage,  stacking,  superimposed  loads,  possible  out¬ 
door  iveathering,  and  the  general  distribution  pattern  for  the 
particular  item  must  be  considered. 

On  sane  items,  the  answer  might  be  a  definite .  "yes, *'  and 
on  similar  items,  you  could  get  a  reverberating  "no."  It  is 
a  matter  for  individual  examination  by  the  cognizant  contrac¬ 
tual  agency  such  as  ASO  and  the  Air  Force,  in  the  case  of 
your  plant.*  I  certainly  feel  that  they  will  be  more  than 
happy  to  give  full  consideration  to  any  ideas  along  that  line. 

liRv  OVERSTAKE  (Air  Force):  Maybe  Navy  i-s  a  little  bit 
•different  frcmi  the  Air  Force.  '.Ye  apparently  have  a  shorter 
pipeline  and  less  variance  in  the  program.  I  empicy  the  test 
equipnisnt  that  Jir*  De  Ivfeo  referred  to,  and  we  feel  that  once 
we  get  it  in  the  system,  it'.s  going  into  use.  This  particu¬ 
lar  test  equipnent  had  very  limited  procurement.  We  feel 
that  we  don't  have  any  storage  problem. 

Now  you  have  some  retvu’ns  of  your  reparable  items  that 
you  have  to  repack,  but  normally  speaking,  test  equipment  and 
most  of  our  high  valued  costly  spares,  are  considei-ed  to  go 
out  in  tiia  field  and  into  use.  Not  too  much  storage  involved. 

MR.  LAPIDUS:  As  an  ex~Air  Force  Supply’’  Office i’,  and  one 
in  training  now,  and  ha’vLng  been  exposed  to  tije  problems  of 
the  Na’vy  Aeronautical  arm,  I  can  see  very  clearly  why  the  Air 
Force  can  probably  generalize  on  a  very  positive  "yes"  to 
that  que.stion,  and  I  can  see  where  the  Na’vy  could  have  scsae 
hesitation  about  accepting  it  for  pretty  valid  reasons. 

MR.  KADDIK;  (Dumont)  I  think  the  reason  tiiat  the  gen¬ 
tlemen  gave  for  using  one-inch  sheathing  to  reduce  the  occa¬ 
sion  pilferage  is  rather  weak  because  the  experienced  crook, 
shall  we  call  them,  will  carry  appropriate  tools  for  that. 

If  he  is  interested  in  avoiding  pilferage  he  could  use  a  good 
press-board,  or  heavy  mulls n  pressed  fiber  board,  or  some¬ 
thing  of  that  nature,  to  conceal  what  is  within  the  cra’te. 
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MR.  NUNN  (Lockheed,  Burbank):  Could  I  ask.  Herb,  if  you 
would  reiterate,  or  clarify,  your  statement  about  the  reduc¬ 
tion,  as  I  understood,  of  suppliers*  tare  by  iip  to  -vd-th- 
out  increasing  loss  through  damaging.  Now,  I  gueas  this  is  a 
two-part  question:  were  these  excesses  violations  by  supplier 
on  the  heavy  side  going  beyond  the  spec  requirements,  or  were 
spec  requirements  relaxed  in  order  to  achieve  reduction;  and 
secondly,  if  the  latter,  does  it  suggest  that  performance  re¬ 
quirements  of  the  various  specs  that  we  are  working  to,  are 
somewhat  arbitrary  and  you  are  currently  studying  them  to 
relax,  or  relieve  those.. 

MR.  LAPmuS:  (Interposing)  Let  me  get  that  last  ques¬ 
tion  first.  The  performance  requirements  are,  or  will  be, 
in  the  veiy  near  future  subjected  to  some  very  serious  scru¬ 
tiny  for  many  of  the  reasons  that  have  come  up  in  this  dis¬ 
cussion.  I  don’t  want  to  go  further  into  detail  on  that 
because  the  three  Departments  at  the  present  time,  are  hold¬ 
ing  discussions  on  this  very  aspect,  and  it  would  be  pre¬ 
mature  for  me  to  talk  about  it. 

Now,  the  first  part  of  tliat  question  was,  ’’Did  they 
operate  within  the  limitations  of  the  contract,  and  so  on?” 

I  would  /ay  for  the  most  part  they  did.  Ihat  is  the  urxfor- 
tunate  part  of  the  whole  thing.  When  we  went  back  to  our 
government  inspectors  and  questioned  the  wisdom  of  releasing 
shipments  of  tnis  kind,  they  were  quick  to  tell  us  that  there 
was  no  valid  basis  in  these  contracts  for  rejecting  the  sup¬ 
pliers*  shipnents  even  though  it  was  obviously  a  waste  of 
spacj  and  weight  and  a  complete  disregard  of  handling,  ware¬ 
house  or  anything  else. 

id.  NOBEL:  We  distribute  about  U75  thousand  different 
items  rar.ging  frcan  a  rivet  to  almost  a  complete  airplane. 

The  biggest  weight  cube  "wasters”  for  want  of  a  better 
word  —  I  hope  my  friends  will  forgive  me  —  are  ny  industri¬ 
al  coUeagixes.  They  invariably  come  in  and  say,  "We  want  to 
standardize  on,  let's  say,  10  sizes  of  boxes,"  and  there's  a 
great  advantage  in  that  —  but  by  so  doing  —  and  as  long  as 
industry  keeps  that  up  —  the  weight  and  cube  program  is  going 
to  suffer  because  sot-newhei'e  in  betwee'n  these  10  there  are 
many  other  increments  which  industry  won't  buy  —  in  fact,  I 
would  like  to  hear  from  the  Pratt-Whitney  representative  on 
that. 


MR.  LAPIDUS:  Bsrhaps  we  shoul  Vi't  put  him  on  the  spot 
like  thiat,  but  it  would  be  interesting  to  get  an  industry 
view  because  quite  often  the  standardization  of  containers 
has  gotten  us  into  difficulties  as  far  as  the  over-all  efforts 
on  weight  and  cube  reductions  are  concerned. 
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MR.  JdiNSONs  Our  attempt  at  standardization  has  been 
limited  to  a  point  of  attempting  to  set  up  maximum  clearances 
around  a  given  part  in  a  container;  and  specifically  speak¬ 
ing  of  the  larger  parts  of  an  aircraft  engine,  whether  it 
would  be  a  jet  or  a  reciprocating  engine  or  the  larger  sub- 
assemblies,  wiiere  it  would  make  some  sense  to  —  where  we 
have  the  same  problem  as  Mr*  Sherk  in  that  while  you  are  mak¬ 
ing  a  heck  of  a  lot  of  different  parts  no  one  of  them  has 
large  volume  production*  And  in  an  effort  to  keep  container 
costs  from  being  too  specialized,  buying  10  and  2p  at  a  time, 
we  have  attempted  to  standardize  to  the  point  of  allowing,  I 
believe,  a  —  oh,  a  couple  of  inches  all  around  a  part  as  a 
maximum,  with  an  optimum  condition  of  1-3/h  of  an  inch  if 
we’ve  got  it  well  tied  down*  But  we  haven’t  gotten  to  the 
point  of  using  10  centainers  for  every  spare  part* 

MR.  LAPnXJS;  I  am  sure  you  realize,  as  we  all  do  here, 
that  you  can  buy  an  awful  lot  of  standardization  in  this 
respect  at  the  expense  of  a  lot  of  other  things* 

MR.  JOHNSON:  That’s  right* 

MR.  LAPIDUS:  For  axarap?.e,  you  could  standardize  on  a 
limited  number  of  containers,  but  what  you  would  be  doing 
then  is  adding  to  the  cost  later  on  for  warehousing,  han¬ 
dling,  special  transportation,  and  all  the  other  things  that 
go  on,  added  weight  and  so  forth— 

MR.  JOHNSON?  (Interposing)  I  am  very  frank  to  admit 
that  this  meeting  has  done  a  lot  to  enlighten  me  on  things 
of  that  nature* 

MR*  LAPIDUS:  Standardization  of  containers  —  that  is 
when  there  are  too  few  sizes  —  creates  a  real  problem  be¬ 
cause  we  have  had  a  lot  of  void*  Sometimes  these  standard¬ 
ized  sizes  have  not  been  in  consonance  with  tlia  best  effi¬ 
ciency  on  the  standard  liO  x  pallets  that  we  use*  In  a 
vary  short  tins  the  Naval  Supply  Research  and  Development 
Facility  at  Bayonne  will  issue  a  rep)ort  that  has  to  do  with 
the  selection  of  container  sizes*  I  think  that  it  will  in¬ 
fluence  the  thinking  of  a  lot  of  people  in  just  yrhat  sizes 
they  select*  Behind  you,  there,  I  see  Mr*  Grayman  of  the 
ClothiAg  Supply  Office  in  Brooklyn.  Their  program  started, 
actually,  with  that  same  kind  of  a  concept*  They  stai'ted 
with  the  pallet  size  and  went  back  into  full  standard  and 
half  standard,  quarter  size  containers  and  then  began  to  fiD 
those  containers  up  with  clothing  items*  Well,  of  course  thf 
quantity  and  the  circumstances  there  enabled  them  to  do  that 
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kind  of  program;  but  it’s  nob  applicable  to  the  type  of  pro¬ 
duction  shipping  you  do  in  a  plant  like  Pratt-'/iliitney#  So 
each  one  has  got  to  moderate  it  to  his  own  particular  prob¬ 
lem. 


i^anel  Session  B~3 


V/ednesday  PJJ  Oct.  12,  1955 


lbr»  P.  F.  Curtis 

Chief j  Packaging  Branch,  Air  Materiel  Command,  Department  of  the  Air  Force 


I  must  agree  vdth  Herb  Lapidus  that  it  is  most  desirable 
for  us  to  get  containers  into  the  system  that  have  mirJ.mum 
weight  and  cube.  %  pa):»r  is  dealing  vrith  a  depot  operation  — 
what  we  are  doing  internally  —  because  we  don*t  always  have 
packages  with  that  most  desired  minimum  weight  and  cube,  'th 
in  the  Air  Force,  as  well  as  the  other  services,  are  inter¬ 
ested  in  airlift.  V/e  are  using  considerable  air  freight  for 
moving  priority  items,  and  also  our  high  value  items.  Tnat 
is  going  to  be  my  theme* 

Many  problems  are  encountered  in  our  endeavor  to  achieve 
economies  in  packaging  materials,  warehousing,  and  transpor¬ 
tation  by  reduction  of  tare  weight  and  cube  of  packages  and 
shipping  containers,  during  the  preparation  of  military  sup¬ 
plies  for  shipment  and  storage.  It  is  ny  intent  to  present 
briefly  two  of  these  problems,  plus  the  procedures  and  methods 
developed  by  the  Air  Force  to  overcome  them*  They  are  (l) 
the  predetermination  of  mode  of  transportation  prior  to  pack¬ 
ing  and  (2)  the  shipment  at  minimum  expense  of  large  fragile 
articles  of  unusual  nature  and  value* 

To  accomplish  monetary  and  material  savings  by  the  reduc¬ 
tion  of  tare  weight  and  cube  of  containers,  it  is  fundamental 
that  the  packer  on  the  parking  line  knows  how  we  are  going  to 
move  the  shipment*  This  advance  in.f;-rmation  is  necessary  to 
insure  the  use  of  the  lightest  weigh,  packaging  materials  and 
containers  consistent  with  the  anticipated  hazards  of  the  mode 
of  transportation  involved. 

The  Air  Materiel  Command  prepares  and  ships  appjroxi- 
mately  90  p»ercent  of  the  total  supplies  for  the  Air  Force* 
'A'ithin  AMC,  procedures  have  been  established  to  determine 
which  cargo  is  to  move  by  air  and  which  cargo  is  to  move  by- 
surface  means*  Prior  to  the  time  requisitions  are  processed 
by  the  Materiel  Control  Division  of  the  installation,  they 
ai*8  screened  by  the  Traffic  Movement  Control  Activity  to 
make  this  de -termination*  This  is  dependent  upon  a  number  of 
factors,  such  as  whether  -they  are  Hi-Valxie  items.  Critical 
items.  Aircraft  Engines,  or  items  destined  overseas  cariy- 
ing  high^suppT^  IJriorifcies*  If  the  items  fall  into  any  of 
these  categories  they  are  assigned  air  priorities  and  moved 
by  air  transportation.  The  mode  of  transportation  is  then 
noted  on  the  requisition*  When  the  reqid.sition  is  received 
at  the  warehouse  and  air  transportation  is  specified,  the 
storekeepjer  selects  those  items  already  packed  for  air  shipment 
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or  immediate  use,  if  they  are  in  stock  in  such  ccnditionj 
otherwise,  he  pulls  the  item  as  packed  and  forwards  it  to 
the  packing  line  for  the  stripping  dovm  and  repacking,  as 
necessary. 

The  packer  notes  the  mode  of  transportation  prescribed 
and  packs  accordingly.  In  the  case  of  ai.r  shipnent  he  has 
gtiide  lines  for  packing  in  the  form  of  our  technical  order 
00-85~9,  and  a  container  selection  chart,  and  specification 
MIL-A-25175,  also  we  have  these  two  computers.  The  container 
selection  chart  is  designed  to  serve  as  a  guide  to  lead  the 
packer  to  the  exterior  contai*iers  for  air  shipment  that  will 
furnish  adequate  protection  with  the  least  possible  tare 
weight  and  cube.  In  contrast  to  surface  carriers,  the  weight 
carrying  capacity  of  aircraft  is  generally  reached  before 
the  cargo  compartment  is  filled.  Consequently,  minimum  con¬ 
tainer  tare  weight  is  a  most  important  factor.  The  charac¬ 
teristics  of  the  item  to  t>-  packed,  together  with  the  limits 
of  ti'ia  container,  must  be  considered.  If  the  choice  lies 
betvreen  two  or  more  containori.,  naturally  the  one  vrlth  the 
lowest  tare  weight  will  be  selected.  As  an  aid,  the  packer 
has  a  computer  to  estimate  the  tare  weight  of  a  container 
based  on  container  materials  used  and  the  size  of  the  con¬ 
tainer,  In  the  event  the  item  is  already  packed  for  surface 
shipment  whsn  it  arrives  at  the  packing  line  from  the  ware¬ 
house,  we  have  another  computer  Kriiich  helps  the  packer  to 
determine  idiether  it  is  eccncmical  to  strip  down  or  repack 
for  air  transportation.  This  guide  is  composed  of  three  cali 
brationsj  tare  weight  saved  in  pounds;  roan-mnutes  required 
to  strip  or  repack;  and  the  destination  distance.  The  guide 
rise  contains  a  chart  for  determining  the  number  of  miles 
between  vaixous  Air  Force  installations  and  bases. 

This  procedure  of  predetermining  the  mode  of  transpor¬ 
tation  prior  to  packing  has  resulted  in  substantial  savings. 
As  an  example,  at  one  of  our  Air  Materiel  Areas  during  the 
period  1  April  195U  to  30  Apidl  1955,  K  million  pounds  of 
material  were  shipped  by  air,  tr  Val  weight  saved  on 
these  shipments  was  calculated  at  li  and  1  quarter  million 
pounds  or  20^,  This  was  accomplishied  thi'ough  the  use  of 
pap)er  overlaid  veneers  i?\  lieu  of  pdywood,  flex  pac  in  lieu 
of  wood  blocking,  V-board  containers  in  place  of  metal  con¬ 
tainers,  op>en  orates  in  lieu  of  sheathed  crate®,  et  cetera. 
The  calc'dlabed  total  savings  in  packing  was  $152,259*  The 
total  savings  in  transportation  costs  were  approximately 
$2,278,  >10,  for  a  grand  total  savings  of  2-1/2  million  dol¬ 
lars,  'ihese  are  the  results  of  only  one  of  the  AiiA's,  of 
course,  it's  one  of  our  active  installations  it  shipss  a 
lot  of  material  —  but  vfhen  we  multiply  that  by  the  other 
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lli  vre  have  in  the  system  and,  if  we  get  the  same  benefits 
from  the  procedure,  we  will  save  lots  of  money. 

Another  problem  to  be  considered  in  container  weight 
reduction  and  handling  simplification  efforts  is  the  shipment 
of  large  fragile  articles  of  \musual  nature  and  value.  Excel¬ 
lent  examples  of  these  articles  are  trainers,  engine  acces¬ 
sory  test  equipment,  flight  simulators,  ground  electronics 
equipment,  et  cetera.  The  Air  Force  has  a  regulation  which 
permits  the  shipment  of  this  type  of  article  uncrated  by 
authorized  carriers  having  proper  operating  certificates  for 
the  transportation  of  fragile  items  of  unusual  nature  and 
value,  and  possessing  special  handling  equipment  and  protec¬ 
tive  blocking  and  cushioning  devices.  Certain  conditions 
must  be  known,  of  course,  to  exist  before  this  type  of  ship¬ 
ment  is  authorized.  They  arei 

(1)  The  items  are  of  such  nature  as  to  require  extensive 
disassembly  and  packing  if  prepared  for  shipment  by  other 
modes  of  transportation. 

(2)  The  items  are  destined  for  immediate  installation  at 
destinations  where  adequate  facilities  are  available  for  care 
and  handling  during  the  period  of  temporary  storage* 

(3)  The  cost  of  packing  and  shipping  by  other  means 
would  exceed  the  cost  of  prepaidng,  shipping,  and  handling 
uncrated  items  in  authorized  rail,  motor,  or  air  carriers. 

In  the  case  of  Trainers,  one  type  we  studied  cost  us 
about  $2,300  to  crate.  Although  the  transportation  rates 
of  approved  carriers  are  higher  than  rates  of  other  common 
carriers,  when  the  requirements  of  the  aforementioned  criteria 
are  met,  substantial  savings  may  be  realized  by  utilizing 
such  premium  transportation.  In  one  instance  it  was  esti¬ 
mated  that  a  savings  of  over  one  million  dollars  was  realized 
by  making  uncrated  shipments  of  389  Trainssrs  and  1^1  pieces 
of  test  equipment.  This  concept  today  is  being  applied 
through  out  the  Air  Force* 

Now,  in  any  program  to  acccmiplish  savings  by  the  i  educ¬ 
tion  of  tare  weight  and  cube  of  containers,  many  other  factors 
too  numerous  to  mention  here  must  be  considered.  The  problemi, 
outlined  above  are  some  that  have  been  encountered  and  re¬ 
solved  by  us. 
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In  connection  with  the  computers  which  I  mentioned 
earlier,  we  got  the  cart  before  the  horse |  we  came  out  with 
a  computer  wtiich,  for  example,  to  repack  it,  any  time  we 
shipped  it  by  air  more  th^  600  miles,  we  started  to  make 
money;  that’s  all  very  good.  But  we  had  failed  to  provide 
for  telling  how  much  the  box  weighed  --  the  difference  be¬ 
tween  the  two  boxes,  oo  we  had  this  computer  developed. 

Now,  this  is  just  a  prototype  which  Forest  Products  Labora¬ 
tory  worked  up  for  us.  They  wanted  me  to  bo  sure  to  empha¬ 
size  that  this  is  a  little  rough  at  the  moment  —  but  there 
will  be  some  refinement  before  wo  come  out  with  the  finished 
product. 

Considered  on  this  first  chart  are  several  types  of  con¬ 
tainers,  3/2O"  plywood,  3/16"  overlaid  veneer,  nailed  wood 
boxes  of  7/16“  boards,  9/I6”  and  25/32”,  wire  bounds,  and  V- 
board.  So,  the  example  is,  if  I  have  a  wood  box  that  is  con¬ 
structed  of  7/16"  resawed  lumber,  and  it  has  a  dimension  of 
25  by  20  by  15  inches,  I  use  three  scales  with  the  arrow  com¬ 
ing  to  each  of  the  three  dimensions;  then  the  ratio  between 
7/16”  wood  box  and  the  fibreboard  box  is  U.  By  setting  ny 
scale  here  I  come  up  with  a  U  —  if  any  of  you  would  care  to 
look  —  and  I  have  saved  20  pounds  plus  by  removing  it  from 
the  nailed  wood  box  and  putting  it  in  the  fibreboard  box. 
Therefore,  if  I  saved  20  pounds  as  I  have,  and  it  took  me  a 
half  hour  to  do  it,  any  time  I  move  it  by  air  more  than  6OO 
miles  I  start  making  money  by  taking  the  old  pack  off  and 
putting  on  the  new  one. 

VOICES  Are  those  things  available? 

MR.  CURTIS:  These  are  not  available,  as  yet,  even  to 
us;  this  is  a  cardboard  prototype  that  Ken  Kruger  sent  down 
because  I  was  so  anxious  to  use  it  here.  But  I  am  svire  that 
an  inquiry  to  the  attention  of  Mr*  Kruger,  Forest  Products 
Lab.^ratory,  Madison,  Wisconsin,  will  get  you  the  information. 

MR.  BASFCSiD:  What  is  the  name  of  that  chart? 

MR.  CURTIS:  Well,  this  one  is  titled.  The  Air  Prei^t 
Guide  for  determining  when  to  strip  or  repack  items  shipped 
by  air. 

MF.  ,  OVERSTAKE:  Paul,  doesn’t  that  one  have  a  stock  nxsa- 
ber  on  there  where  it  cotj.d  be  gotten  out  of  Air  Force  Class 
25  or  30? 
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MR.  CURTISi  (interposing)  ihat's  right,  they  are  avail¬ 
able  to  our  installations*  But  since  wo  are  not  in  the  busi¬ 
ness  of  manufacturing  computers,  I  am  not  sure  irfiat  I  would 
run  into  getting  them  outside  the  Air  Force.  However,  if 
there  is  any  clearance  needed.  Forest  Products  is  willing  to 
have  these  made  for  us*  If  there  is  any  clearance  needed 
from  us,  we  will  give  it  to  Fortist  Products* 

MR.  NOBEL:  I  am  Just  going  to  ask  you  one  question*  In 
taking  off  all  your  packing  —  I  know  you  made  a  great  initial 
saving  with  air  shipments,  but  do  you  give  consideration  to 
the  fact  that  the  last  50  miles  may  go  by  ox  cart?  '.Vhat  was 
suitable  by  air  may  not  be  true  for  getting  it  fron  the  air¬ 
plane  to  the  point  of  use? 

MR*  CURTIS:  We  recognize  there's  a  possibility  that 
that  is  going  to  happen,  but  we  a3*e  not  going  to  pack  air 
shipments  the  same  as  vessel  shipoents  Just  because  there  is 
a  possibility  of  a  1:0  or  ^0  mile  surface  haul  overseas* 
Therefore,  we  have  sent  to  ail  the  overseas  theaters  instruc¬ 
tions  that  certain  priorities,  those  are  the  ones  that  will 
move  by  air,  are  going  to  be  packed  for  air  transportation* 

At  their  terminal,  if  the  condition  of  shipment  or  mode  of 
transportation  changes,  it’s  up  to  them  to  set  the  facilities 
up  within  that  terminal  to  get  them  in  ai^other  box  or  do  what¬ 
ever  might  be  necessary  to  reinforce  the  container  they  are 
in*  I  don't  know  how  wa  could  ever  Justify  packing  for  that 
toughest  mode  of  transpxjrtation  aid  use  air* 

MR.  NOBEL;  Nop  I  am  thinking  in  tenns  only  of  the  reus¬ 
able  items  which  are  shipped  back  to  yiur  reF»air  depots 
like  we  have  O&R's. 

MR.  CURTIS:  If  they  come  in  these  high  value  items  such 
as  engines,  or  any  of  the  others,  which  the  Air  Force  has 
classified  to  be  a  high  value,  the  return  would  be  by  premium 
transportation  also,  Joe,  because  the  plan  within  the  Air 
Force  is  that  these  items  will  keep  moving  —  but  fast..  Vfe 
will  not  ship  an  engine  overseas  on  a  dolly,  for  sxai^ple,  and 
then  tell  them,  "You  return  it  by  slow  boat*"  If  it  has  to 
come  back  to  a  maint^enance  shop  in  the  States,  he  will  re  tun 
it  on- the  dolly* 

MR*  NOBLE:  Do  you  know  right  now  whether  or  not  you 
have  a  backlog  in  the  maintenance  program;  or  are  you  so 
caught  up  that  as  soon  as  they  come  back? 
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J4R*  OVERSTAKS:  Could  I  add  to  that?  Yfe  have  the  same 
reparable  system  overseas  rre  have  here*  They  are  doing  the 
same  amount  of  work  we  are  doing  and  the  same  area  of  value* 
Very  few  of  our  assemblies  are  necessary  to  coma  back*  Now, 
on  the  engine  program  they  do;  we  sMp  by  air  and  we  get 
back  the  reparable*  But  in  the  vdieel  and  brake  field,  struts, 
electrical  *—  a  lot  of  it  goes  through  our  control  depots 
in  the  overseas  area  and  back  in  supply  stocks* 

As  far  as  the  ox  cart,  we  can  get  our  helicopters'  down 
on  ai^  pads  in. places  you  can’t  get  this  nx  cart  you  referred 
to*  So  we  don’t  have  any  problems*  And  as  we  do  have  prob¬ 
lems,  then  we  get  coordination  with  what  the  problem  might 
be  and  we  Yri.ll  pack  them  to  take  care  of  the  truck  shipment 
on  the  tail  end*  In  other  words,  try  to  come  up  Yri.th  a  uni¬ 
versal  pack  and  still  cut  Yreight  and  cube* 

MR*  CURTIS j  Last  Yieek  we  had  a  little  packaging  show 
out  at  Topeka,  Kansas*  Lieutenant  Colonel  Davies  Yfas  ixi  from 
Japan*  To  handle  the  items  that  I  am  talking  about,  they 
have  airlift;  or  if  they  do  not,  tjiey  are  not  turning  these 
items  over  to  Japanese  carriers-.  They  are  providing  military 
tracks  and  giving  them  the  handiing  that  they  deserve  to  gat 
them  that  last  50  miles*  In  Europe  Yre  have  set  up  Logair  to 
provide  air  shipment*  Recognizing  that  there  will  be  instances 
when  a  truck  Yri.ll  haul  the  item  the  last  ^0  miles,  the  in¬ 
structions  I  previously  mentioned  as  being  issued  to  the 
European  Commands  Yri.ll  apply* 

MR.  SHERK:  Paul,  I  YTOuld  like  to  make  a  corjinent  from 
the  standpoint  of  an  engine  manufacturer  —  in  respect  par¬ 
ticularly  to  Joe  Nobel’s  comment  about  re  parables  and  repar¬ 
able  items*  I  think  we  have  experimented  with  steel  con¬ 
tainers  —  steel  drum  containers  for  rolls  and  pin  Ydieels 
and  conpressor  rotors,  which  are  perhaps  the  most  —  iiia  fast¬ 
est  moving  of  the  engine  components;  and  in  line  Yrith  the 
over-all  trend  of  the  conversation  here  today,  it  would  seem 
to  me  that  the  Air  Force,  maybe,  could  afford  to  look  at  more 
expensive  alxmiinum  or  possibly  magnesium  containers  for  that 
type  of  item  —  for  the  YYeight  and  cube  savings*  ’^en  you 
hax'e  an  item  that  goes  out  to  an  operating  activity  and  ccoses 
back  in  to  the  overhaul  activity;  and  may  travel  back  and 
forth  during  its  life  ten  tiroes,  you  can,  I  believe,  afford 
to  go  into  a  more  carefully  designed  lightYieight  container 
YYhich  Yrill  still  provide  the  stacking  ability,  the  low  cube, 
the  low  Yraight  that  you  require  for  air  transportation* 
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MR.  NOBELj  We  have  done  that,  you  know;  practically  the 
whole  helicopter  industry  ships  their  reparable  items  for  the 
Air  Force  and  the  Navy  in  aluminum* 

MR*  SHERK*  I  see  a  few  airframe  items;  and  we  are  experi¬ 
menting  —  doing  soma  work  on  engine  parts;  but  I  do  think  that 
in  general  your  engine  parts  are  faster  moving* 

MR.  NOBELj  We  have  seven  or  eight  major  overhaul  and 
repair  shops*  They  each  employ  at  least  5,000  people*  As 
high  as  2^%  of  their  labor  and  materials  goes  into  repair¬ 
ing  damage  to  reparable  items,  which  were  not  damaged  because 
they  were  used,  but  because  of  transportation  and  handling* 
Because  of  this  we  like  to  ship  these  high  cost  items  in  re¬ 
usable  metal  containers  which  require  no  material  —  or  for 
that  matter  no  skill  to  ship  the  stuff  back*  It  would  seem 
to  me  that  in  trying  to  take  advantage  of  the  recognized  ad¬ 
vantages  of  air  shipment  you  might  lose  sight  of  —  what  I 
have  just  said  —  in  other  words,  you  might  increase  your 
damage  * 

MR.  OVERSTAKE J  In  the  area  of  instruments,  we  consider 
that  metal  containers  are  the  universal  pack*  Now,  granted, 
in  the  future  we  should  cut  back  to  magnesium  or  lighter  mate¬ 
rial  --  but  the  big  cut  back  is  in  airfoils  and  wings*  We 
still  put  great  emphasis  on  packing  for  physical  and  mechani¬ 
cal  testing  —  the  only  thing  we  don*t  do  is  put  a  plywood 
housing  on  to  them*  We  let  the  airci’aft  people  see  what  they 
are  handling,  and  we  give  them  a  good  skid  to  handle  it  by* 
There  is  no  thinking  of  cutting  back  beyond  what  it  takes  to 
physically  protect;  the  only  thing  we  are  not  doing  is  put¬ 
ting  that  hovise  on  it* 

We  would  ship  Yfings  by  taking  them  out  of  the  can  and 
putting  them  in  the  shell;  or,  in  the  case  of  struts,  we  only 
skid  them* 

MR.  NOBEL:  Of  course,  we  still  have  to  move  a  few 
things  by  ship— - 

MR,  CURTIS:  Well,  believe  me,  we  do  too*  W'e  believe 
that  approximately  80^  of  our  toiuiage  is  surface  movement* 

But  what  W9  are  getting  into,  is  what  the  Supply  people 
have  called  high  value  items  which  we  want  to  get  there 
quickly  and  get  them  in  use  quickly,  and  get  the  reparable 
repaired  as  soon  as  possible;  those  are  the  ones  we  ai-e  talk¬ 
ing  about  —  those  on  priority* 
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To  properly  package  a  relatively  fragile  item,  three 
fa^'tors  must  be  knomi:  (l)  the  service  conditions  under 
which  the  pack  will  be  handled  in  the  field,  (2)  the  per¬ 
formance  characteristics  of  the  cushioning  or  shock  isola¬ 
tion  system  utilized  for  shock  protection,  and  (3)  the 
fragility  or  rvjggedness  of  the  item* 

Since  one  of  the  purposes  of  this  particular  conference 
is  to  discuss  the  problems  cf  reduction  of  weight  and  cube  of 
containers,  it  was  considered  that  a  discussion  of  the  above 
factors  with  special  emphasis  on  fragility  would  be  of  inter¬ 
est*  An  effort  will  therefore  be  made  to  indicate  some  of 
the  problems  and  developments  of  each  of  these  factors. 

The  first  one  is  SERVICE  CONDITIONS*  Ihe  service  condi¬ 
tions  under  which  a  container  will  be  handled  are  incorporated 
in  the  rough  handling  requiresaents  cf  the  various  item  speci¬ 
fications*  The  hei^t  of  drop  requirements  used  by  the  pack¬ 
aging  engineer  for  designing  a  cushioning  or  shock  isolation 
system  arc  readily  available  from  the  item  specification* 

Ihe  standard  for  most  of  our  present  rough  handling  require¬ 
ments  is  military  Specification  UII/-P-116*  However,  since 
this  specification  was  written  primarily  for  methods  of  pre¬ 
servation,  a  new  specification,  MII/~P-6200  (USAF),  has  been 
initiated  and  is  ready  for  coordination*  It  will  more  clearly 
spell  out  rough  handling  requirements  and  alleviate  some  of 
the  problems  of  the  older  spec*  Ihe  new  spec  will  change 
the  rough  handling  requirement  for  heavier  containers;  the 
increments  of  weight  with  their  corresponding  increments  in 
height  of  drop  will  be  changed*  It  will  benefit,  essentially, 
the  heavier  containers*  For  example,  for  containers  over 
3, OCX)  pounds,  the  comerwise  drop  requirements  will  be  de¬ 
creased  to  a  12-inch  drop*  Some  of  the  containers  now  are 
being  dropped  from  36  inches*  This,  therefore,  is  a  rela¬ 
tively  major  change  in  the  Air  Force *s  requirements* 

To  obtain  additional  information  on  field  handling  con¬ 
ditions  and  to  prove  or  disprove  most  of  the  present  height 
of  drop,  requirements,  WADC  is  presently  conducting  an  exten¬ 
sive  service  conditions  project.  The  object  of  this  project 
is  to  obtain  statistical  information  of  the  severity  of  rough 
handling  of  various  weights  and  sizes  of  containers  that  are 
shipped  through  Air  Force  supply  channels  throu^out  the  world* 
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Each  of  our  test  containers  will  be  instrumented  so  that  the 
frequency  and  equivalent  height  of  fall  experience  during  han-> 
dling  can  be  determined.  The  project  presently  is  well  in  its 
instrumentation  development  stage. 

The  second  factor  to  be  considered,  CUSHIONING  AMD  SHOCK 
ISOLATION  SYSTE?^i  Much  information  is  currently  available 
on  the  static  energy  absorption  characteristics  and  design 
formulas  for  most  ctishioning  materials.  They  indicate  that 
optimum  conditio:' >  for  least  container  cube  can  only  be  ob- 
tained  through  the  oropar  selection  of  material,  density,  and 
bearing  area  of  th*'  5  +em.  An  analysis  of  our  newer  materials , 
such  as  the  polyiu'ethane  and  isocyanate  foams,  indicate  that 
a  lesser  thickness  of  these  materials  7ri.ll  be  required  to  do 
a  specific  cushioning  job.  Their  optimum  operating  ranges, 
however,  are  much  smaller  than  those  of  the  less  efficient 
materials.  Take  for  example,  oxir  commonly  used  cellulose 
wadding,  and  cui'led  hair,  and  one  of  these  new  foams;  the 
operating  range  for  curled  hair  is  only  one-third  of  that  of 
cellulose  '7ad:.'ing,  and  the  isocyanate  and  polyurethane  foams 
are  only  orie*^\’arter,'  So,  therefore,  a  more  vtidespread  know¬ 
ledge  of  the  engineering  principles  involved  will  have  to  be 
gained  for  proper  utilization  of  these  newer  items, 

A  new  Air  Force  Specification  MIL-C«2686l  is  presently 
being  circulated  for  coordination,  which  classifies  all  poten¬ 
tial  cushioning  materials  on  their  relative  static  energy  ab¬ 
sorption  characteristics,  Ttiis  specification  differs  from 
our  other  regular  cushioning  specs  since  it  does  not  specify 
anj'  kind  of  material  that  must  be  employed.  In  other  words, 
any  ma'terial  that  can  be  used  economically  as  a  cushioning 
material  no  matter  what  it  is  made  of  will,  qualify  under  this 
new  specification.  Essentially  it  breaks  the  ma'terial  down 
into  five  types:  the  first  two  types  being  cellulosic  wad¬ 
ding;  the  third,  fiberglass;  the  fourth,  curled  hair;  and  the 
fifth,  the  new  isocyana'tes  and  poIyTxre thane  foams.  This  speci¬ 
fication  also  includes  a  design  table  and  design  formulas  in 
the  notes  section  which  should  be  relatively  simple  to  use. 

As  I  understand,  oixr  depots  have  used  a  table  such  as  this 
with  our  old  Air  Force  fiberglass  spec.  It  is  believed  that 
•this  specification  will  encourage  the  use  of  the  ligh 'test  and 
most  econcmical  ma'terial  available  for  a  specific  problem  and 
also  encourage  the  improvement  of  some  of  our  present  mater¬ 
ials. 


At  this  time  we  are  also  initiating  a  new  project  at  Y^ADC, 
to  develop  an  inexpensive  foamed  iinplace  cxishioning  ma'terial. 
This  ma'terial  will  be  available  both  in  a  rigid  and  entirely 
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resilient  form*  The  rigid  form  would  nave  an  application  in 
air  drop  deliverj’-  cushioning;  and  the  resilient  form  would  be 
in  our  regular  Air  Force  package  shipped  in  our  present  sys¬ 
tem* 


Although  static  information  has  aided  the  packaging 
engineer  tremendously  in  the  design  of  cushioning  systems, 
it  has  been  found  in  recent  years  that  exact  cashioning  per¬ 
formance  characteristics  can  only  be  obtained  by  some  type 
of  a  dynamic  test  of  the  various  materials*  For  this  reason, 
tests  are  being  conducted  at  North  American  Aviation,  Forest 
i¥oducts  Laboratory  and  WAEC  to  obtain  these  characteristics* 
One  of  oiir  talks  yesterday  was  on  the  work  that  North  Ameri¬ 
can  is  doing  on  dynamic  testing*  High  velocity  impact  tests 
for  cushioning  suitable  for  air  drop  deliveiy  applications 
are  also  being  conducted  by  the  Quartermaster  Corps  at  their 
own  facility,  Lowell  Institute  in  Massachusetts,  and  Univer¬ 
sity  of  Texas* 

To  further  development  of  the  shear  mount,  the  Navy  is 
conducting  a  project  to  establish  the  necessary  requirements 
for  that  device*  We  have  not  as  yet  been  able  to  determine 
on  -vdiat  requirement  basis  this  specification  will  be  written* 

The  third  and  probably  the  most  important  factor  in  this 
consideration,  since  we  have  the  least  information,  is  the 
FRAGILITY  of  the  item  being  packaged*  This  factor  was  re¬ 
ferred  to  in  several  talks  in  the  last  couple  of  days*  The 
fragility  of  an  article  is  usually  defined  by  a  magnitude  of 
acceleration  or  deceleration  which  an  item  can  safely  with¬ 
stand  without  malfunction*  Some  measurement  of  frequency  or 
time  dxiraiion  of  the  shock  impulse  must  also  be  included  since 
each  individually  packaged  item  is  constructed  vrith  different 
plysical  characteristics  and  has  what  we  call  varying  natural 
frequencies*  The  frequency  or  length  of  impulse  is  impor¬ 
tant  in  the  design  of  a  shock  isolation  system  since  this 
system  also  has  its  own  natural  frequency*  If  the_  systems  are 
not  designed  properly,  resonance  might  be  experienced  with 
the  resultant  destruction  of  the  item* 

To  illustrate  the  effect  that  a  fragility  rating  has  on 
the  relative  volume  of  a  container,  and  also  the  corresponding 
weight,  let  us  assume  we  are  packaging  an  item  one  foot  in 
cube  and  putting  it  in  a  curled  hair  pad*  To  limit  this  item 
to  a  lOg  acceleration  for  a  30-inch  drop,  approximately  12 
inches  of  hair  would  be  required  on  all  sides  or  a  total  vol¬ 
ume  of  27  cubic  feet*  If,  however,  the  fragili-^  rating  of 
this  item  could  be  raised  frcmi  10  to  20g’s,  either  through 
more  accrrrate  fragility  information  or  a  slight  modification 
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of  a  fragile  component  on  the  item,  the  cushioning  thickness 
could  be  reduced  to  6  inches  and  the  overall  cube  to  only  6 
cubic  feet*  In  other  words,  a  reduction  of  70  percent  in  the 
original  size  of  the  container,  and  that  is  only  for  a  change 
of  fran  10  to  20g  in  its  fragility  rating* 

Several  years  ago,  WADG  attempted  to  collect  information 
on  the  fragility  ratings  of  various  equipments  vdth  little 
success*  It  was  found  tbat  this  type  of  information  is  seldom 
known  by  the  equipment  manufacturers* 

Fortunately,  hov/aver,  some  work  in  this  field  has  bean 
initiated,  with  current  emphasis  on  various  electronic  com¬ 
ponents*  Although  no  standard  fragility  test  has  been  estab¬ 
lished,  certain  apparently  feasible  test  methods  have  either 
been  tried  or  proposed. 

One  method  utilizes  a  vibration  machine  to  .vibrate  the 
component  at  increasing  frequencies  and  acceleration  levels 
until  a  malfunction  occurs*  Fragility  information  has  been 
obtained  by  this  method  for  relays,  electronic  tubes,  resis¬ 
tors,  transformers,  potentiometers,  fasteners  and  capacitors* 

Another  method  utilizes  a  shock  machine  of  varying  accel¬ 
eration  levels  and  time  durations*  This  machine  can  either 
be  mechanically  driven  or  be  composed  cf  a  dropping  table 
with  a  sand  pit  impacting  surface*  A  klystron  tube  has  been 
recently  evaluated  using  a  mechanical  type  shock  machine* 

A  third  pr '' r a u  test  method  uses  a  series  of  calibrated 
cushions  intc  which  an  item  is  dropped  from  vaiying  heights* 
Aside  from  its  apparent  simplicity,  thxs  method  imposes  a 
shock  wave  simir.ar  to  that  experienced  in  actual  cushioned 
container* 

To  illustrate  the  complexity  of  fragility  testing  prob¬ 
lems,  the  results  of  a  recent  shock  wave  analysis  project 
are  of  some  interest*  The  project  analyzed  the  effects  of  a 
shock  wave  of  any  wave  form  on  the  various  resonating  com¬ 
ponents  of  an  item*  It  was  found  that  a  shock  wave  obteiined 
during  one  of  oxir  standard  equipment  shock  tests,  although 
supposedly  30g's  in  magnitude  and  11  milliseconds  in  time 
duration,  actually  imparted  a  l5g  sti'ess  on  a  component  with 
a  10  cycle  per  second  resonant  frequency  and  a  l50g  stress  on 
a  500  cycle  per  second  resonating  frequency  component*  In 
other  words,  a  rigid  part  of  the  component  was  stressed  way 
above  what  the  engineers  had  originally  thought  it  would  be, 
and  a  relatively  heavy,  flexible  component  was  stressed  less 
than  idiat  the  shock  test  was  designed  to  give  to  the  item* 
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Although  there  was  not  sufficient  reason  on  tl  Is  basis  alone 
to  cancel  tl‘*e  test,  it  did  reveal  an  unexpected  characteris¬ 
tic  cf  the  test# 

In  sujnnary,  I  would  like  to  restate  the  three  factors 
which  must  be  known  to  troperly  design  a  container  for  a  rela¬ 
tively  fragile  item#  First,  the  service  conditions  experi¬ 
enced  in  handling;  second,  the  cltiaracteristics  of  the  cushion¬ 
ing  or  shock  isolation  system;  and  third,  the  fragility  of 
the  specific  item# 

It  is  of  interest  to  note  that  the  packaging  engineer 
can  sometimes  vary  the  service  conditions  factor  by  specify¬ 
ing  a  particular  handling  method  and  vary  the  cushioning  mate¬ 
rial  through  selection#  However,  he  has  no  control  over  the 
fragility  of  a  specific  item# 

The  greatest  weight  and  cube  saving  in  container  size, 
as  illustrated  in  this  talk,  can  now  be  made,  on  a  design 
basis,  through  the  procureiaent  of  additional  fragility  inf or- 
mation# 

MR#  CURTIS J  Thank  you.  Lieutenant#  I  know  there  will 
be  questions# 

MR#  PARSONS  (Skydyne)?  The  operating  range  you*re  talk¬ 
ing  about  is  that  a  temperature  range? 

LT  KLINGENBERG*  That  actually  was  a  design  range  for 
the  bearing  area#  The  item  must  be  in  contact  with  a  speci¬ 
fic  area  of  the  cushion  to  afford  tha  most  efficient  protec¬ 
tion  to  the  item# 

MR#  PARSONS*  One  other  question#  Do  I  understand  it 
is  your  intention  to  give  this  time  acceleration  curve  to 
thesi  various  things? 

LT  KLINGENBERG:  Time  acceleration  curve? 

MR#  PARSOl'S:  Yes#  Rather  than  specify  that  a  container 
withstands  a  36-inch  drop  without  damage  to  the  items  inside# 
Now,  we  don’t  know  what  the  natural  frequencies  of  the  inter¬ 
nal  elements  are#  Is  it  the  intention,  as  I  understand  it, 
that  you  are  going  to  get  a  measurement  of  fragility  of  items 
ife  have  to  package  and  let  us  know  wiiat  they  are? 

LT  KLINGENBERG*  Not  entirely#  We  can’t  very  well  get 
fragility  information  on  things  that  haven’t  been  designed 
and  used  previously#  The  project  ',as  set  up  several  yeara 
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ago,  but  has  been  discontinued  because  of  a  lack  of  an  ade¬ 
quate  project  engineer  to  take  over  and  conduct  the  project* 

We  are  looking  for  one  right  now*  We  plan  to  attempt  to  put 
all  the  various  Air  Force  equipnent  into  certain  fragility 
categories  and  use  the  rating  for  a  specific  category*  How¬ 
ever,  if  a  new  piece  of  equipment  were  designed,  we  would 
like  to  be  able  to  specify  a  test  to  the  various  manufactur¬ 
ers  to  determine  udiat  the  fragility  of  this  new  type  item 
would  be* 

MR.  PARSOIG:  That*s  done  a  lot  in  the  missile  field, 
and  I  was  wondering  whether  you  preferred  —  and,  of  course, 
that  wou^d  help  Mr*  Lapidus'  situation  too,  because  you  can 
then,  naturally  reduce  container  size  if  the  designer  has 
some  better  information*  But  wi-ien  you  give  his  l5g  and  he  de¬ 
signs  for  l5  and  actually  it  will  probably  take  30g,  surely 
you  cut  it  down* 

LT  KLINGENBERG:  'niat*s  also  been  our  experience*  The 
various  project  engineers  tend  to  over-estimate  the  fragil¬ 
ity  of  their  item* 

MR*  PARSONS:  Generally  they  package  the  airframe  equip¬ 
ment  Tffith  the  electronics  equipment*  A  little  moi-e  careful 
design  and  you  could  have  fragile  assemblies  that  would  be 
put  into  separate  containers*  You  could  then  save  a  great 
deal  of  space  in  your  shiprient* 

LT  KLINGENBERG:  That*s  right* 

MR*  CURTIS:  Are  there  any  other  questions? 

MR*  PUSEY  (Corps  of  Engineering):  Would  you  care  -c  go 
into  any  further  detail  about  this  environmental  testiiig 
equipment,  design  of  the  major  equipment,  and  so  on? 

LT  KLINGENBERG:  I  am  not  the  engineer  on  that  project, 
but  I  have  worked  with  him*  He  is  essentially  attempting  to 
use  an  Impactograph,  which  some  of  you  people  might  be  famil¬ 
iar  with*  The  instrument  isn*t  necessarily  a  laboratory  type 
piece  of  equipment,  but  its  simplicity  lends  itself  to  the 
application* 

However,  the  system  is  more  complex  than  just  that*  The 
impactograph  is  suspended  in  a  spring  system  inside  of  a  con¬ 
tainer*  Metal  corner  plates  are  attached  to  the  containers, 
so  that  the  effects  of  the  cvjshioning  of  the  box  itself  would 
have  relatively  little  effect  on  the  indication  that  could  be 
read  in  the  impactw.^aph* 
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One  other  suggested  suspension  system  would  utilize  a 
spiierical  cushion  around  the  impactograph  since  impacts  have 
to  be  accurately  measured  in  all  three  planes.  However,  we 
feel  that  a  spring  would  be  a  more  reliable  type  of  shock 
isolation  system, 

MR,  WHARTON  (Container  Laboratories):  You  described  a 
specification  on  cushioning  as  being  divided  into  five  basic 
classes,  I  believe. 

LT  KLINGENBERG:  Tyipes. 

MR*  WHARTON:  lypes,  and  cited  certain  cushioning  mate¬ 
rials.  I  note  the  absence  of  sponge  rubber  and  foam  rubber, 
for  example.  Will  they  just  be  fitted  into  the  five  that  you 
have  selected,  where  they  may  happen  to  fit? 

LT  KLINGENBERG:  We  have  included  in  this  specification 
density  requirements,  kny  of  the  foamed  materials  that  meet 
these  density  requirements  would  probably  fit  between  our 
typ>e  3  and  type  h  material. 

IK,  WHARTON:  The  reason  I  asked  the  question,  and  wi'>y 
it  interests  me,  is  that  it  seems  as  though  you  have  selected 
thi  types  of  cushion  with  particular  cushions  in  mind,  thus 
favoring  those  particular  materials  fitting  right  into  the 
classes,  and  anything  else  just  has  to  squeeze  in  one  way  or 
another, 

LT  KLIWIENBERG:  No,  the  specification  essentially  wasn’t 
set  up  on  that  basis.  It  turned  out  that  it  worked  out  in 
that  way.  The  requirements  as  they  are  set  up  are  performance 
requirements.  In  other  words,  although  you  have  to  derive  a 
stress  strain  curve,  we  don’t  especially  care  what  the  stress 
is  at  a  certain  deflection.  We  are  only  interested  in  how 
much  energy  that  material  can  absorb  ano  at  wliat  stress  it 
absorbs  that  energy.  The  design  table  was  set  up  in  the  back 
of  the  specification  on  that  basis. 

We  made  each  type  of  a  sufficiently  broad  range  so  that 
we  didn’t  get  too  many  types.  It  turned  out  that  the  per¬ 
formance  characteristics  of  most  kinds  of  our  cushioning  mate¬ 
rials  were  such  that  they  fell  into  those  five  t^'pes, 

VOICE:  You  mentioned  that  WADC  was  doing  some  develop¬ 
ment  work  on  foam  displace  cushioning.  Is  that  still  the 
polyirre  thane? 
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LT  KLIKGENBERG:  No,  this  is  something  new*  Unfortun¬ 
ately,  detailed  information  right  now  is  proprietory*  The 
process  utilizes  a  different  kind  of  material  completely* 

We  hope  a  relatively  inexpensive  material*  The  material 
would  be  shipped  in  a  container  or  drum  and  then  would  be 
foamed  in  place  at  the  packaging  line* 

VOICE J  That  would  be  both  resilient  and  rigid* 

LT  KLINGENBERG:  Yes*  It  would  depend  upon  which  type 
of  material  that  would  be  used*  One  material  naturally 
wouldn't  be  interchangeable  with  the  other*  We  have  a  large 
number  of  applications  for  rigid  materials  for  mounting  odd 
shaped  items  in  containers* 

VOICE:  vrnen  do  you  think  such  r  fonnation  may  be  avail¬ 
able? 

LT  KLINGENBERG:  Tiiis  project  is  Just  being  initiated 
and  will  reqxiire  setae  time* 

VOICE:  Is  it  in  the  materials  lab? 

LT  KLINGENBERG:  Yes,  it  is  in  the  Materials  Lab*  The 
contract  is  set  up  on  a  twelve  months*  basis  for  the  equip¬ 
ment  and  additional  time  for  obtaining  a  satisfactory  foam¬ 
ing  material*  That  gives  you  some  idea  at  least  when  we  7ri.ll 
get  our  initial  results,  especially  Trith  regard  to  the  neces¬ 
sary  equipment* 

VOICE:  That's  being  done  by  the  laboratory  itself? 

LT  KLINGENBERG:  No,  it  is  on  an  outside  contract* 

1!.(R.  CA’*YLEY  (Signal  Corps):  I  think  you  touched  on  this 
point  a  few  minutes  ago.  Lieutenant*  '(Vhere  are  you  getting 
your  g-factors  from?  Are  you  getting  them  from  the  contractor 
or  from  the  design  engineer,  or  is  the  contractor  in  most 
cases  the  design  engineer? 

LT  KLHKjENBERG :  Essentially  -we're  getting  them  from  the 
contractor*  It  is  his  responsibility  to  package  the  item, 
and  as  I  understand,  Trith  most  contracts  he  has  to  pay  for 
the  packaging  in  his  con-tract  price.  We  leave  it  up  to  them 
as  to  What  the  fragility  rating  should  be.  If  it  looks  as  if 
they're  Tray  off  on  their  rating  from  our  experience,  we  Trill 
certainly  try  to  intercede  and  get  it  changed  if  p)ossible* 

But  essentially,  nearly  all  of  our  ii\forraation  as  to  the  de¬ 
sign  requirements  come  from  their  own  project  engineers*  They 
are  the  people  that  build  the  equipment* 
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MR.  CA'iYLEY:  From  the  contractor?  Tnank  you. 

VOILE:  -lust  one  question.  V/hat  vras  tte  number  of  that 
specification  that  you  mentioned? 

LT  KLIM3ENBERG:  MIL-.P-6200. 

MR.  y/HARTON  (Container  Laboratories):  I  would  like  to 
follow  up  the  .question  that  was  just  asked  concerning  the 
determination  of  the  fragility  factors. 

Can  the  military  reqiiire  the  contractor  to  actually  as¬ 
certain  the  fragility  factor  of  his  item  in  order  to  evolve 
his  design,  or  must  the  government  simply  say,  you  must  pack 
it  in  such  a  way  that  when  subject  to  such  and  such  a  test 
the  item  will  not  be  damaged?  In  other  words,  can  you  actual¬ 
ly  require,  or  do  you  intend  tc  require,  the  manufacturer  to 
ascertain  the  fragility  factor  as  a  basis  for  his  design? 

LT  KLINGENBERG:  Not  until  we  can  give  him  a  means  of 
determining  that  fragility  factor.  The  factor  might  be  com¬ 
puted  directly  from  construction  of  the  item,  which  would  be 
a  very  simple  case?  however,  most  items  are  much  more  complex. 
'•Ye  have  no  test  procedure  and  we  know  of  none  that  anyone  has 
used  extensively  that  has  bean  successful  to  determine  a  fra¬ 
gility  factor. 

?©.  'iVHARTON:  But  ray  question  is  not  one  of  being  tech¬ 
nically  able  to,  but  legally  would  it  bo  proper  proced\ire  to 
require  the  manufacturer  to  ascertain  his  g-f actor  in  order 
to  design  a  pack,  or  must  you  simply  say  give  us  a  pack  that 
vdll  perform*  Regardless  of  how  you  design  it,  give  us  a 
pack  that  will  perform 

LT  KLIICENBERG :  That’s  the  way  it’s  done  now. 

liR.  rfHARTON:  The  second  way? 

LT  KLII'KiSNBERG s  Yes,  the  second  way. 

MR.  -.YHARTON;  Is  there  any  intention  to  do  it  the  first 
way?  Or  could  you  even  if  you  wanted  to  do  it  the  first  way, 
would  you  be  allowed  to? 

LT  KLINGENBERG:  Yes,  I  feel  rather  certain  that  we 
would  be. 

MR.  .'/HARTON:  Good. 
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LT  KLINGEWBERG :  However,  usually  what  happens  when  we 
require  something  like  that,  they  say  how  can  we*  We  wouldn’t 
be  able  to  give  them,  a  method  at  this  time* 

MR.  CAV/LEY  (Signal  Corps):  Isn’t  that  up  to  the  design 
engineer?  Can’t  he  in  most  instances  determine  fragility? 

MR.  LAPIDUS  (Navy):  Not  now* 

MR.  CAVntEY:  We  have  a  problem  coming  up*  That’s  why 
I’m  asking*  On  this  same  thing* 

MR.  LAPIDUS:  The  experience  today.  Gene,  that  we  have 
had  in  this  area,  and  we  have  also  gone  into  it  rc  ther  exten¬ 
sively  at  Bayonne,  is  that  •—  You  use  the  term  "fragility 
factor,"  which  I  like,  but  it  introduces  a  new  bit  of  language 
as  far  as  we’re  concerned,  because  heretofore  we’ve  always 
thought  in  terms  of  the  g-factor* 

LT  KLINGENBERG:  Essentially  the  same  thing* 

MR.  LAPIDUS:  Maybe  we’re  talking  about  something  a 
little  different,  I  don’t  know*  I  got  the  inference  from 
your  talk  and  from  what  you  said  recently  that  it  might  be 
a  little  bit  different,  and  now  you  seem  to  hedge  somewhat 
when  you  say  essentially  the  same*  I  prefer  to  use  tlie  term 
actually*  I  think  we  should  get  away  from  the  g-factor  con¬ 
cept* 


But  be  that  as  it  may,  the  difficulty  in  the  pcst  has 
been  that  the  factors  that  have  been  derived  for  thi.3  purpose 
have  not  been  reliable*  Had  packaging  designs  been  based  on 
many  of  these  factors  that  were  developed  for  this  specific 
purpose  in  the  past,  the  chances  are,  as  far  as  the  Navy  is 
concerned  at  least,  we’d  probably  need  about  twice  as  manj'' 
warehouses  as  we  have  right  now* 

’.Vliat  seems  to  appeal  to  the  design  engineers  in  making 
their  de termination  does  not  seem  to  be  suitable  for  packag¬ 
ing  purposes*  We  have  actually  had  items  that  have  been  as¬ 
signed  g-values  of  U,  for  example,  and  yet,  as  in  the  case  of 
an  aeronautical  camera,  as  this  thing  was  packaged,  it  meas-,  -  ' 
ured  125g’s  and  it  was  installed  in  an  airplane  and  still 
took  good  pictures* 

I  think  that  the  essence  of  this  whole  thing  revolves 
around  what  Lj-eutenant  Klingenberg  has  said,  that  is,-  a  uni¬ 
form  method  for  determining  fragility  values  for  this  purpose. 
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and  although  there  have  been  ina^y  attempts  in  different  direc¬ 
tions,  most  of  irhich  have  involved  —  they've  been  destructive 
tests  —  have  involved  destruction  cf  the  item,  they  have  not 
been  suitable  generally  speaking  for  tids  purpose. 

I  am  a  little  worried,  of  course,  about  this  ?fhole  ap¬ 
proach  in  tying  it  in  with  packaging  directly.  If  this  is 
going  to  be  a  destructive  type  of  a  test,  then  I  can't  help 
express  the  wishful  thinking  here  that  it  be  linked  to  the 
production  requirements  or  manufacturing  requirements  of  the 
product  rather  than  directly  to  how  you  package  the  item, 
because  it  certainly  would  boost  the  packaging  costs  for  ob- 
tainraent  of  a  piece  of  equipment  out  of  all  proportion  to 
what  should  be  paid.  You  could  actually  be  doing  a  type  of 
research  and  development  in  this  contract  and  you'd  have  to 
pay  for  it  by  the  contractual  process. 

!®.  CAiYLEY:  I  shouldn't  think  so. 

liR.  LAPIDUSj  It  might  be  difficult. 

MR.  CAATiEY:  I  don't  think  so.  In  fact,  I  think  you 
would  cut  down  cushioning  eventually. 

MR.  lAPIDUS;  Ultimately  you  would,  once  you  get  beyond 
the  hurdle  of  knowing  the  values.  I  am  talking  about  the 
initial  aoproach. 

LIR.  CA/^LEY:  Somebody  has  to  determine  those.  I  don't 
think  it's  up  to  the  packaging  man  to  determine. 

JiR.  LAPIDUS:  Right.  I'm  making  the  same  point. 

MR.  CA'«VLEY:  It's  got  to  be  with  the  engineer  somewhere. 

MR.  LAPIDUS:  I'm  making  the  same  point.  I  don't  like 
to  see  it  become  a  part  of  the  actual  operating  contractual 
reporting. 

VOICE:  Then  you'd  have  to  go  back  to  the  maximum  g- 
value,  because  you  have  to  give  the  packager  sometliing.  You 
can't  say  to  him,  you  package  it  so  the  equipment  isn't  dam¬ 
aged.  Yo\i  have  to  say,  you  package  it  so  if  you  pack  it  it 
won't  exceed  1$,  30,  whatever  you  want* 

I.?R»  LAPIDUS:  I  agree  there's  great  hope  in  that  direc¬ 
tion,  providing  we  can  get  a  uniform  test  for  determining 
this  value.  We  just  don't  have  one. 
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MR.  V/HARTON  (Container  Laboratories):  The  reason  I 
raised  this  question  is  that  we  have  just  had  an  experience 
along  this  line,  and  there  are  probloms  in  getting  tho  manu¬ 
facturer  to  ascertain  this  g-value*  Think  of  the  small  manu¬ 
facturer,  for  example* 

/fe  were  asked  to  evaluate  current  electron  tube  packaging* 
We  went  to  the  electron  tube  makers,  and  they  couldn’t  give 
us  the  g-f actors  of  their  tubes*  So  ire  ascertained  the  g-fac- 
tors  of  these  particular  tubes  being  studied,  and  t»b  found 
that  they  irere  packing  tubes  for  I50g  when  they  wouldn't  take 
30*  We  found  that  they  were  packing  other  tubes  for  30  when 
they  take  150*  So  we  as  package  engineers  believe  that’s  the 
only  way  to  design  properly,  and  yet  in  trying  to  recommend 
a  way  in  iirtiivch  the  government  can  be  assured  of  adequate  de¬ 
sign,  we  find  it  impossible  to  require  all  manufacturers  to 
ascertain  the  g-factors  of  their  items.  As  of  1955  it  seems 
to  be  impractical* 

VOICE:  I  wonder  if  we  could  get  a  reaction  from  one  of 
the  industrial  representatives,  what  their  reaction  would  be 
to  go  to  the  contractor  (inaudible)  a  specific  piece  or  item 
(inaudible). 

MR*  NUNN:  (Lockheed)  No  inaction* 

It  would  be  impractical* 

MR.  WHARTON:  I  would  like  to  hear  a  reaction  from  a 
small  firm  to  the  same  question*  What  if  you  were  required 
to  determine  the  g-f actor  of  your  item?  Lockheed  conceivably 
could  set  themselves  up  to  do  it  with  their  engineering  staff* 

The  electron  tube  makers  conceivably  could  give  that  data 
along  with  all  the  other  electron  tube  data  they  have  to  fur¬ 
nish  about  the  tube  anyway*  But  the  poor  little  guy  —  what’s  he 
going  to  do? 

MR*  NOBEL:  We  had  a  little  experience  along  these  lines* 

As  lieutenant  Klingenberg  pointed  out,  one  of  the  important 
chai'acteristics  in  mapping  out  shipping  cushioning  shock  is 
getting  as  much  bearing  surface  as  you  can*  Is  that  right? 

LT  KLINjENBERG:  Depending  upon  the  material* 

MR*  NOBEL:  And  by  getting  at  the  design  engineer  when 
he  designs  these  major  components,  like  these  plug-in  units 
for  electronic  units,  at  the  time  of  design,  they  have  a  way 
of  saving  weight,  so  they  go  so  far  overboard  in  saving  weight 
that  they  end  up  with  something  witii  many  fragile  projections* 
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They  have  saved  a  lot  of  wsight,  but  they've  also  created  a 
terrific  packaging  problem*  Not?  if  you  can  get  tte  design 
man  to  come  off  his  lofty  peak  and  talk  to  the  packaging  man 
just  for  a  little  bit  in  the  beginning,  you  can  oftentimes 
end  up  vdth  a  relatively  symmetrical  object  which  will  still 
do  the  job*  In  fact,  there  is  quite  a  bit  of  that  going  on 
now.  They  have  people  they  call  packaging  engineers  who  are 
actually  packaging  items  in  small  spaces  in  symmetrical  de¬ 
sign. 


LT  KLINGENBERG:  Ihat  is  one  objective  of  developing  a 
rigid  foam  cushioning  material.  Actually  it's  more  of  a 
blocking  material  to  protect  these  fragile  components  extend¬ 
ing  out  from  the  side  of  a  piece  of  equipment.  That  will  bvS 
a  major  application  of  that  typo  of  material* 

MR,  NUNN  (Lockheed):  I  think  I  understood  the  lieuten¬ 
ant  to  say  you  were  making  a  study  to  develop  some  fragility 
measurements  for  categories  of  material? 

LT  KLINGENBERG:  That  was  the  object  of  our  previous 
project,  which  was  stopped,  I  guess  somewhere  around  three 
years  ago* 

MR,  NUNN:  Has  that  been  abandoned? 

LT  KLINGENBERG:  Oh,  no*  The  project  itself  has  been 
discontinued*  However,  we  are  only  waiting  for  the  proper 
personnel  to  conduct  the  project.  That's  one  of  our  high 
priority  projects* 

MR,  ^^UNN*  Then  woxfLd  you  expect  an  industry  would  use 
these  measurements? 

LT  KLUGENBERG:  Th^v  would  be  guides* 

MR,  NUNNs  And  thereby  eliminate  testing  of  every  part 
to  determine  the  fragility  packing? 

LT  KLINGENBERG:  That's  right*  Essentially,  if  the  new 
equipment  would  fit  into  one  of  these  categories,  there  would 
not  be  a  requirement  to  test  every  one.  This  would  be  par¬ 
ticularly  true  of  electronic  equipment,  since  most  of  their 
components  are  similar*  They  differ  only  in  their  circuiting* 

MR*  lUNN:  Ihat  I  would  think  would  be  a  better  answer 
to  the  question  —  Joe,  I  guess  you  fired  the  question  — 
that  the  package  designer  wouldn't  be  involved  in  checking 
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nor  would  the  engineer  be  involved  in  giving  us  his  guesses, 
for  he's  giving  us  a  very  low  g-factor  when  in  fact  the  part 
should  handle  more. 

LT  KLINGENBERG*  That  would  be  very  true  of  electronic- 
components.  However,  in  several  of  the  other  fields  it 
wouldn't  necessarily  be  as  true.  Especially  with  camera 
equipment.  Nearly  every  one  of  our  cameras  that  come  out 
now  have  larger  and  larger  lenses,  and  each  one  has  a  very 
definite  problem  as  to  fragility,  because  of  the  large  struc¬ 
tural  weights.  'With  any  item  that  is  essentially  mechanical 
in  nature  you  are  going  to  have  continuing  fragility  problems 
because  of  the  location  of  components  and  the  arrangement  of 
their  relative  weights.  So  the  most  benefit  would  be  probably 
in  the  electronic  field  rather  than  in  the  whole  field. 

UR.  PARSONS  (Skydyne):  Hasn't  the  tendency  been  —  well, 
in  the  missile  field,  the  tendency  has  been  to  test  each  spec¬ 
ific  component  that  goes  into  the  fabrication  of  the  missile 
and  try  to  find  out  what  its  destructive  point  is,  because 
you  can  say  a  SHARK  mounted  missile  is  l5g  and  subject  it  to 
l5g,  and  five  years  from  now  you  want  to  use  it,  you  may  have 
destroyed  an  element.  When  you  rip  a  missile  apart  and  ic-- 
place  one  single  element,  it  takes  forever  to  find  out  which 
one  to  replace.  So  conseqiiently,  I  think  that  the  trend  has 
been  that  by  drop  test  as  well  as  by  MP  vibrators  or  anything 
else,  to  discover  or  tiy  to  find  out  what  the  fragility  level 
of  each  specific  item  that  goes  into  the  component  is.  I  mean, 
that's  written,  I  think,  in  all  missile  contracts.  They  have 
to  do  that.  Once  you  know  that,  then  you  are  in  a  position 
to  package  them.  That's  true.  But  if  you  don't  know  it,  it's 
sort  of  silly  to  say,  all  right,  we're  going  to  drop  it  so 
far,  so  many  feet,  so  many  g>  and  tell  the  packager,  you  are 
responsible  for  the  equipment.  That's  ridiculous.  I  think 
the  tendency  has  been  to  try  to  find  out  — -  that  is,  in  the 
larger  missile  programs  —  to  find  out  what  the  fragility 
level  is. 

LT  KLINGENBERG*  Tne  missile  field  is  the  most  progres¬ 
sive,  I  think,  that  we've  found,  and  I  agree  that,  because 
each  missile  is  so  radically  different  from  the  other,  you 
could  nevei  make  a  generalization  that  all  missiles  should 
be  protected  at  l5g*  That's  true. 

MR.  PARSONS:  Tnere's  just  one  point  that  is  absolutely 
afield  from  this  —  V/e  feel  that  in  the  specifications  for 
various  containers  —  Take  the  submerged  type  containers. 

There  is  a  pre production  test  called  for,  whereby  you  sub¬ 
merge  so  many  containers,  'fie  feel  thrt  this  should  be 
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tightened  up,  and  that  if  you  want  a  subnergant-proof  container, 
every  single  container  that  is  manufactured  as  a  submergent- 
proof  container  should  be  submerged  and  tested*  Hiat‘8  a  mat¬ 
ter  of  our  company  policy,  because  we  feel  that  you  can  test 
five  containers  for  submergence  and  you  may  get  five  that  are 
good,  and  out  of  the  next  hundred  you  may  get  five  that  leak, 
and  that  means  you  lose  five  very  delicate  instruments*  So 
we  feel  that  if  you  ask  for  a  submergent-proof  container, 
every  single  container  should  be  tested  for  submergence*  And 
I  think  it  should  be  included  in  all  accepted  contracts* 

MR.  NOBEL*  This  is  a  unique  and  desirable  industry  ap¬ 
proach  •  ( Inaudible ) 

MR.  PARSONS:  I  will  forego  the  cushioning*  Once  you 
get  a  cushion  you  know  it*  But  leakage  is  cxie  thing  you  can 
get  just  from  a  manufacturing  standpoint* 

MR*  CURTIS*  You* re  interested  in  this  larger  container 
we’re  using  for  a  missile? 

MR.  PARSONS*  No,  any  submergent  type  cases* 

MR.  CURTIS*  Any  at  all* 

MR*  PARSONS:  Any  at  all.^  Any  submergent  typo  cases* 

Ihat  if  submergence  is  in  the  specification,  we  think  it 
should  be  100  per  cent  tested* 

MR.  CURTIS*  Mr*  Nunn  furnishes  us  instruments  and  so 
on  we  have  in  that  type  container*  I  suspect  ai^  number  of 
you  do  the  same*  I  jvist  wonder  how  you  feel* 

« 

MR.  lAINN*  I  feel  I  have  already  gone  in  over  ny  head  in 
this  technical  discussion  here*  I  have  not  found  a  metal 
container  —  and  I  don't  know  exactly  the  "type  of  container 
he’s  referring  to,  but  I  have  not  found  a  metal  container 
that  will  pass  submergence  tests  \*nless  we  do  a  beef-up  job 
on  the  container*  I  am  talking  about  cans  that  we  can  buy 
direct  from  can  manxifacturers*  If  we  test  after  this  rough 
handling  test.  We  will  give  you  the  instruments  in  another 
package*  I  am  sxjre  idien  you  ask  me  for  a  method  II,  irtiich  I 
guess  is  what  we’re  talking  about,  you  want  a  good  one*  If 
I  can  reach  a  flexible  barrier  ty  percentage  or  100  percent 
check,  sampling  100  percent  check,  and  get  a  good  pack,  I 
thi.nk  you  want  that  better  than  you  do  a  can  that  I  have 
never  been  able  to  pass  unless  I  reweld* 
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MR.  CURTIS  1  dentleiaen,  it  is  four  o’clock.  Now,  I  am 
here  to  stay  as  long  as  any  of  you  want  to  talk.  It  is  just 
up  to  you. 

MR.  ^VHARTON*  We  got  a  little  bit  away  from  weight  and 
cube,  the  subject  of  the  meeting,  I  believe.  But  I  would 
like  tc  ask  what  I  think  is  tl)e  crux  of  the  entire  afternoon 
session,  and  that  is,  what  can  be  done  about  expressing  a 
relative  emphasis  on  weight  versus  cube  versus  cost.  Is 
there  any  generalization,  or  is  there  any  criteria  which 
might  be  developed  to  indicate  whether  cost  is  mere  impor¬ 
tant,  and  if  so,  by  what  percentage j  or  if  weight  is  more 
important,  or  if  cube  is  more  important,  and  if  so,  by  what 
relationship?  Are  you  willing  to  pay  10  percent  more  in 
order  to  save  20  percent  in  cube?  Or  son^thing  of  that  sort. 
Could  anything  be  done  to  develop  criteria  al')ng  those  lines? 

MR.  CURTIS:  Well,  in  the  Air  Force,  I  must  say,  we 
handle  packages  to  so  mary  destinations,  and  there  are  so 
many  handlings,  that  I  don’t  have  the  answer,  that’s  for  sure. 
I  expect  you  knew  that  before,  when  you  asked  the  question. 

But  I  do  feel  this,  that  through  some  standardization  — 
now  I  don’ fc  have  in  mind  in  standardization  that  when  I  have 
a  cup  and  a  watch  and  this  pencil,  that  we  can  become  so 
determined  to  get  standardization  that  I  must  spell  out  the 
exact  dimension  for  this  pencil,  for  the  container,  nor  for 
the  cup.  But  I  do  believe  thisj  there  is  an  area  where  we 
can  control  this  and  give  a  little.  In  other  words,  I  may 
have  a  package  which  I  have  lost  10  percent  cube  by  not  being 
so  specific,  but  I  can  vdtliin  a  group  of  items  I  am  sure,  and 
so  can  all  of  our  suppliers,  control  it  so  that  we  don’t  get 
this  little  item  in  a  package  of  this  size  which  I  have  to 
probe  through  all  the  material,  such  as  I  mentioned  yesterday 
—  I  don’t  know  whether  you  happened  to  be  there  or  not  — 
but  in  our  attempt  in  the  Air  Force  to  control  weight  and 
cube,  ;iiien  we  find  out  how  heavy  and  how  large  this  watch  is, 
we  detenaine  then  that  there  is  a  family  weight  and  size  it 
falls  in,  and  we  have  allowed  a  10  per  cent  tolerance  in  both 
fields  in.  the  family,  so  that  if  you  have  a  carton  of  this 
size,  the  watch  will  go  in  it  and  you  also  have  items  some¬ 
what  smaller  that  will  go  in.  If  you  are  within  10  percent 
variation  betwvsan  wsight  and  cube  allowances,  we  are  going 
to  be  happy.  I  am  not  going  to  make  you  cut  the  lip  off  this 
cup  merely  because  the  item  was  a  quarter  of  an  inch  smaller. 
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I  know  this  is  not  an  anstrer  to  it  —  I  mean  as  to  where 
we  make  money.  But  we  made  this  determination;  we  have  been 
playing  vrith  this  for  a  long  time.  This  isn’t  raw.  Yfe  have 
certain  commands,  TAG  and  SAG,  and  people  of  that  kind,  who 
I'xave  equipment  to  move  and  must  move  it  quickly,  so  they  are 
continually,  or  did  in  tfia  past,  coming  in  and  wanting  weight 
and  cube  data  on  tables  of  equipment,  for  example.  The  way 
we  come  up  with  the  10  percent  is  that  we  can  stand  10  per¬ 
cent,  because  in  going  through  a  large  table  of  items,  scrnie 
will  be  a  little  less  and  some  a  little  more,  but  if  it’s  in 
the  10  percent,  maybe  we  will  average  out  at  only  5  percent 
loss  of  cube  and  weight.  That’s  all  we  predicated  our  study 
on,  that  allowable  10  percent  error. 

I  am  sure  I  am  speaking  for  Colonel  Mason  a?  well  as  my¬ 
self  when  I  say  that  we  are  not  going  to  do  a  thing  that  is 
going  to  impose  any  hardship  on  any  of  our  suppliers.  What 
we  want  is  to  get  some  realistic  pack  here  that  will  give  us 
the  protection  we  want.  We  will  have  some  control  over  the 
size  of  the  package  and  the  weight  of  it,  not  only  by  con¬ 
trol  over  what  we  save  in  packaging  materials  but  what  we 
save  in  our  warehousing' operations  and  in  our  transportation 
operation. 

Also  among  the  things  in  this  manual  we  have  developed 
is  that  we  are  not  going  to  tell  Lockheed,  North  American, 
or  you,  or  anyone  else,  except  in  some  few  instances  when  our 
packaging  man  is  convinced  there  is  only  one  way  to  package 
the  item,  that  you  are  going  to  always  have  to  put  it  into 
a  tin  can,  or  spirally  wound,  fiberboard,  or  iriiat-have-you, 
by  suboethod#  If  we  know  that  a  1-A  preservation  pack  is 
what  is  needed  for  this  item,  we  are  saying  to  you  in  our 
manu'}^  ^hat  1-A  is  it  —  we  are  firm  on  that  —  and  that  we 
have  two  or  three  methcds  we  prefer,  but  that  is  only  merely 
to  let  you  know  that  we  would  like  to  have  it  in  whatever 
the  container  mi^t  be  submethod.  But  if  you  are  set  up  to 
give  us  t^il'  same  method  of  preservation  protection,  the  basic, 
Trtiich  will  meet  all  the  tests  that  are  necessary  to  assure 
it’s  being  complied  with,  how  you  get  it  done  is  entirely  up 
to  each  ora  of  our  suppliers. 

MR.  WHARTON*  I  was  thinking  more  of  the  individual  con¬ 
tainers  where  I  noticed,  for  instance,  a  tendency  to  accept  — 
let’s  say  cylindrical  heavy  steel  containers  or  boiler-type 
ccaitainers,  beca'cse  it’s  deeper,  where  of  a  different  mate¬ 
rial  and  perhaps  a  rectangular  design,  the  savings  in  weight 
and  ciibo  could  be  cut  in  half,  but  the  cost  would  go  up  maybe 
50  percent.  I  know  there  are  no  rules  of  thxanb,  but  I  simply 
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toss  out  the  question  and  perhaps  the  challenge  —  Could  not 
criteria  bo  develo]3ed  to  furnish  guidance  as  to  how  much  more 
you  could  pay  for  the  container  if  that  extra  cost  of  the 
container  resulted  in  a  certain  amount  of  savings  in  weight 
and  cube? 

MR.  CURTIS:  I  am  convinced  we  have  people  vrtio  have 
solved  problems  similar  to  that,  and  probably  a  study  could 
be  made  and  we  could  come  to  the  conclusion,  and  maybe  we 
should  I  am  not  saying  we  shouldn’t  ~  but  we  believe  this 
in  our  office;  we  will  sacrifice  money  one  place  or  the  other 
sometimes,  but  we  are  vitally  interested,  from  a  logistical 
plan  if  nothing  else,  in  controling  size  and  weight*  If  we 
have  to  spend  a  few  cents  more  for  it,  I  expect  we  will  have 
to  pay  it,  but  that  is  our  pi'ogram  new*  Maybe  you  brought 
something  up  we  should  look  into,  but  I  hardly  know  at  the 
moment  —  it  is  a  pretty  good  problem  — •  whether  we  should 
disregard  or  attempt  to  standardize  by  family  size  and  groups, 
or  sacrifice  that  for  a  possible  savings  in  a  container  cost* 

So  I  don’t  have  the  answer,  but  I  will  take  it  back  and  see 

what  our  analysts  can  do»  back  in  the  shop*  I  am  not  a  very 

good  analyst.  We  will  toss  it  at  them  and  see  what  the  re¬ 

action  is* 

MR.  TifKARTONi  The  encouraging  part  of  this  whole  picture, 
itr.  Curtis,  is  that  in  most  cases  when  you  save  weight  and 
cube  you  get  the  additional  savings  of  cost  of  the  container 
materiaJ.s  and  the  resulting  indirect  savings  on  down  the  line* 

MR.  CURTIS:  Tliat  is  it*  It  would  be  pretty  hard  for 
me  to  say  how  much  ws  would  save  by  sacrificing  price  on  con¬ 
tainers#  If  we  are  bringing  it  into  one  of  the  AMA’s  for  an 
overhaul  job,  we  have  no  such  problem,  but  subsequent  han¬ 
dlings  to  far-away  places  become  an  important  factor* 

Gentlemen,  if  we  have  exhausted  the  questions,  the  recom¬ 
mendations  and  so  on,  I  want  to  express  to  you  n^r  apprecia¬ 
tion  for  your  coming  in  and  keeping  this  alive*  I  am  sure  I 
couldn’t  have  done  it,  because  you  have  had  so  much  experience 
in  the  field,  especially  on  the  other  end*  It  has  been  a  real 
pleasure  to  be  here*  It  has  been  nice  to  be  with  you,  and  I 
especially  want  to  thank  Mr*  Sherk  from  Allison  Division  and 
Lieutenant  Klingenberg  from  the  Laboratoiy  for  helping  me* 

Mr*  Lapidus  had  to  leave  to  catch  a  bus*  Every  one  of  you 
who  contributed,  I  appreciate  a  lot*  Let’s  stand  adjourned* 

(vrhereupon,  the  conference  adjourned  at  1610  hours*) 
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In  planning  the  program  for  this  symposium,  it  was  thought 
there  would  be  a  number  of  people  here  who  would  have  questiaas 
on  how  to  go  about  bringing  new  developments  to  the  attention 
of  the  various  Services,  I  know  it  has  been  quit©  a  struggle 
to  some  people  coming  here  in  the  past  ten  years,  I  have  run 
into  any  number  of  people  who  spent  three  or  four  days  around 
Washington  trying  to  find  the  right  people  to  talk  to.  They 
don't  get  an  intenticnal  run  around,  but  in  some  cases  it 
would  appear  that  way. 

A  good  example  of  that  happened  a  couple  of  years  ago, 

I  was  with  Army  Ordnance  over  in  the  Pentagon  at  that  time. 

One  morning,  about  a  quarter  of  eight,  two  fellows  stopped  at 
ity  desk  and  asked  me  how  to  locate  a  particulair  lieutenant 
colonel,  I  dug  it  out  of  the  directory,  and  gave  them  the 
information,  and  four  hours  later  the  Aide  to  the  General  in 
charge  of  our  Division  came  down  the  hall  with  these  two 
fellows  iri  tow.  It  so  happened  I  was  the  one  that  had  the 
answer,  but  it  took  them  four  hours  and  visits  to  a  number  of 
offices  to  find  me.  Those  things  do  happen, 

VJe  have  one  office  in  each  of  the  Services  that  has  a 
very  definite  interest  in  each  one  of  the  materials  that  we 
use  in  packaging  and  in  materials  handling  equipment,  Recentlc^ 
tne  Department  of  Defense  established  a  stands.- i"*  zation  program 
and  made  definite  assignments  within  the  DepartJ-.ents  on 
standardization.  One  Service  in  a  Departmen"'  is  assigned  the 
responsibility  of  preparing  specifications  or  standards  and  in 
each  of  the  other  Departments  a  Bureau  or  Service  is  designated 
as  having  a  major  interest.  The  preparing  activity,  or  preparing 
service  hasthe  responsibility  for  preparing  the  spacification 
or  standard, coordinating  it  with  the  interested  offices  through¬ 
out  the  services. 

We  felt  that  about  the  best  thing  we  could  do  this  after¬ 
noon  would  be  to  throw  the  meeting  n  to  questions,  and 
attempt  to  answer  them.  Prior  that,  I*d  like  to  givm 

you  a  little  idea  of  how  the  st^idardization  assignments  rest 
on  scxne  of  the  materials.  For  example,  the  preparing  activity 
for  interior  packaging  bags  is  the  Ordnaice  Corps,  Department 
of  the  Army,  and  the  Bureau  of  Aeronautics  and  the  Air  Fwce 
are  listed  as  having  a  major  interest.  Responsibility  for 
paper  shipping  sacks  and  slack  barrels  are  assigpod  to  the 
Quartermaster  Corps  of  the  Anty  with  the  Bureau  of  Supplies 
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and  Accovintff  of  th«  Nasr^r  and  tha  Adr  Forca  lisrtad  aa  intaraatad 
offlcaa.  Reusable  metal  exterior  shipping  contalnara  are 
assigned  to  the  Air  Force  idth  theQuartarmaertar  Coxps  and  the 
Bureau  of  Aeronautics  being  intaraatad  offices.  Mailed  wood 
boxes  are  a  Quartermaster  responsibility  and  vira  bound  boxes 
a  re^onsibility  of  the  Bureau  of  Supplies  and  Aocounta. ' 

Prior  to  this  meeting  Mr.  Studley  and  Mr,  Eolenshada 
and  myself  got  together  to  discuss  it  a  little  and  ltd  like 
to  ask  Dan  whether  he  has  aif^thing  to  say  before  we  throw  it 
open  to  questions. 

Hr.  Holenshade:  Nothing  specific.  Las,  at  the  eesnent, 

I  would  like  to  "mention  that  "Uie  office  with  which  I  m 
c(»mected  in  the  Headquarters,  the  Packaging  and  Materials 
Handling  Division,  is  imder  the  Director  of  Tranaportation, 
and  our  office  is  imnaediately  concerned  with  policy  at  that 
level.  We  buy  nothing,  but  we  will  do  our  best  to  steer  any¬ 
one  cotoing  to  see  us  to  the  ri^t  place.  With  a  little  know* 
ledge  of  the  Air  Force  organization^  the  place  to  go  iantt  too 
bad. 


I  have,  to  assist  me,  on  my  left  Mr.  Oltvitoh,  who  la 
Chief  of  the  Packaging  Section  of  the  MatAriala  lehoratory  at 
the  Wright  Air  Development  Center,  in  the  Air  Force,  the 
Air  Material  Connand  has  the  responsibility  for  proeuxeaent, 
st^ly,  Old  distributMjn,  ihe  Air  Researdi  and  Developaant 
Command  under  ihilch  the  Wright  Air  Development  Canter  oonea, 
has  the  responsibility  for  testing  new  materials,  research 
and  development  and  writing  specificatious, 

I  have  told  you  this  very  briefly,  Tl'ts  will  give  you 
a  little  stock  to  take  on  from  there  later, 

Mr,  Heller:  Jim? 

Mr,  Studley t  I  dontt  know  that  I  have  much  to  say  at 
this,  time,  f  have  one  little  thought.  In  ^ite  of  stmdaidi- 
zation  asslgiaaents  I  tmderstand  there  will  be  some  sub-assigi)* 
ments.  For  exaiqple  the  Quartermaster  Coarps  may  have  an 
assignment  which  would  be  sub-ascigned  ooe^letcly  cr  in  part 
to  the  Air  Force.  We  do  not  intend  to  scrap  knenr-how  in  a 
particular  field  that  may  have  been  developMwi  in  the  past  by 
the  Ordnance  Corps,  or  by  the  Bureau  of  Aeronautics,  or  what' 
have  you.  However,  your  first  guidspost  will  be  the  technical 
service  to  which  the  broad  area  is  assigned. 
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Mr,  Heller:  In  ray  particular  office,  we  are  in  about 
the  same  position  as  Mr,  Kol.enshade,  We  are  concerned  with 
policy  for  the  Navy  Department,  However,  we  do  our  best  to 
steer  anybody  to  the  proper  bureau  within  the  Navy  when  they 
come  in  with  a  problem  ai  specifications,  standards  or  a 
new  development, 

I*d  like  to  open  the  session  up  for  questions,  I  would 
also  like  to  have  anyone  raising  a  question  to  identify 
himself  for  the  benefit  of  the  reporter, 

Mr,  E,  F,  Galivan,  V’ire  Bound  Box  Association,  Chicajo: 
Will  there  be  a  list  of  the  custodians  of  different  specifi¬ 
cations  available  to  help  the  supplier?  I  knov;  what  mine  is, 
but  I  might  want  somebody  elses, 

Mr,  Heller:  The  particular  list  I  have  here  is  not 
available  for  dis tribution, 

Mr,  Galivan;  VJill  it  eventually  be  available? 

Mr,  Heller:  I  think  eventually  it  vd.ll  be,  yes.  This 
whole  ;^tandardization  program  as  it  is  going  into  eifect  now, 
is  comparatively  new  and  actually  has  not  been  completely 
finalized, 

Mr,  Charles  Ferguson,  Textile  Bag  Manufacturers,  Assn,: 

You  mentioned  that  QM  has  the  responsibility  for  the  specifi¬ 
cations  on  paper  bags.  Can  you  tell  me,  sir,  who  has  the 
responsibility  for  linlined  textile  and  the  laminated  bags? 

Mr,  Heller;  QK  also  has  the  responsibility  for  the 
textile  and  laminated  bags, 

Mr,  Ferguson;  Would  that  be  Q1-;  in  Philadelphia? 

Mr,  Heller;  Could  you  answer  that  one,  Jim? 

lir,  Studley;  I  think  it  would  be  Natick, 

Mr,  rfoffman,  Dupont;  Could  you  tell  me  something  about 
the  function  of  the  various  Packagirig  Boards,  the  Navy  packag¬ 
ing  Board;  also  tnc  Araiy  packaging  Board? 

Mr,  Heller;  Jim,  would  you  like  to  give  a  nui  dov.-n  on  the 
Amy? 

Hr,  Studies ;  It  might  help.  In  the  Amy  the  packaging 
Office  vn  th  which  I  am  connected  is  a  staff  office,  We  are 
under  the  Deputy  Chief  of  Staff  for  Logistics,  The  D<^uty 
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Chief  of  Staff  being  one  notch  higher  than  the  Assistant 
Chiefs  of  Staff,  We  handle  all  matters,  as  has  been  explained 
by  Les  and  Dan  at  a  policy  level.  The  Army  Packaging  Board 
is  primarily  an  advisory  group  for  reference  purposes  of  our 
office. 

The  Army  g:roup  is  made  up  of  a  mejnber  and  an  alternate 
member  frem  each  of  the  7  technical  semrices.  In  other 
words,  we  have  this  Board  on  which  we  lean  for  advice  when 
as  and  if  some  problem  comes  up  on  which  we  need  advice  of 
that  type  ri^t  across  the  Array.  There  are  many  other  angles 
but  I  believe  that  is  the  one  that  you  are  after— is  it  or 
isn>t  it.  Hr,  Hoffman? 

Mr,  Hoffinan;  Yes,  that  is  ri^t, 

Mr,  Studley:  Of  course,  we  also  use  the  Board  to 
disseminate  policy  thinking  that  is  In  the  making,  or  newly 
made.  We  use  the  Board  as  a  media  for  working  back  to  the 
technical  services  in  many  ways  to  get  quicker  action,  so 
that  there  is  intimate  contact  between  our  thinking  at  the 
policy  level  and  the  overall  Aiwy  policy  level,  and  the 
thinking  back  in  the  technical  services. 

There  are  two  major  fuiictions  of  the  Board—there  are  a 
lot  of  others.  If  you  are  really  interested,  we  could 
provide  you  with  the  regulation  that  covers  it  all,  but  I 
believe  xhose  are  -sdiat  you  are  after,  are  they? 

Mr,  Hofifaans  Yes,  sir;  thank  you, 

Kr,  Heller;  The  Navy  Board  is  set  in  a  similar 
manner,  established  as  an  advisoiy  group  to  the  Chief  of  Naval 
Materiel,  It  is  composed  of  representatives  of  eadi  of  the 
Bureaus,  and  the  Marino  Corps,  One  thing  we  do  in  the  course 
of  our  Board  meetings— we  meet  regularly  onoe  a  month— is  to 
bring  xq)  new  materials  or  new  processes,  or  new  developments 
which  come  to  our  attention  when  we  feel  that  there  is  general 
interest  within  the  Departmait, 

We  also  sot  up  task  canraittees  to  work  out  specific 
problems  as  they  arise  and  use  the  Board  as  a  means  of 
disseminating  information  of  general  interest.  If  there  is 
a  particularly  interesting  development,  we  at  times  invite 
people  to  come  In  and  give  a  presentation  to  the  Board  on  it. 

Does  that  pretty  well  answer  the  question? 
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Mr,  Hofftoant  Tes. 

Mr,  Holenshadei  The  Air  Force,  at  present,  has  no 
?aoka^ng  'Board.  When  the  Packaging  and  Materials  Handling 
DivisioQ  wis  established  shortly  after  the  Air  Force  Packag- 
iog  Board  ms  dissolved  the  f\inctions  of  that  Board  were 
taken  over  by  the  Division  within  Headquarters,  I  can  say 
that  there  is  very  close  cooperation  between  our  office, 

Mr,  Heller* s  office,  Mr.  Studley»s  office,  I  am  invited  to 
all  Board  meetings.  I  get  copies  of  all  their  minutes,  and 
we  disseminate  that  to  the  Air  Force. 

Mr,  linderoth,  Arvey  Corporation;  Maybe  yo\xr  last 
comments  partiality  answered  ny  question,  Les,  Int  I  am 
wondering  for  ezanple  about  a  product  i*ich  could  be  widely 
used,  s^,  for  interior  packa^jig,  by  all  the  services  or 
by  ttilltaxy  contractor*.  .  and  which  is  more  or  less  newly  avail¬ 
able,  It  is  not  an  it-;  a  which  has  been  available  for  that 
type  of  issue  on  a  large  scale^  and  for  which  there  was 
probably  no  specification.  What  would  be  the  quickest  method 
of  acquainting  various  military  offices  concerned  with  specific 
packaging  or  with  advising  contractors  who  might  be  asking 
toera  questions  about  their  problems  and  about  the  fact  that 
this  material  is  available  for  general  use  without  actually 
having  a  specification? 

Mr,  HeUBi":  Of  course,  the  one  thing  that  would  have  to 
be  done  is  develop  a  pacification  aroxind  the  material  before 
it  could  be  put  into  wide p read  use,  or  referenced  in  the 
peclflcatioQS.  If  the  material  met  an  existing  specification, 
if  not,  and  there  was  sufficient  interest  in  the  material, 
m  would  set  the  wheels  in  motion  to  develop  a  pecification, 

Mr.  Linderoth;  What  I  have  in  mind  is  a  pper  packaging 
oatarial  Which  could  bo  used  in  military  packaging  under  the 
general  requirements  of  MIL-P-116  or  JAN -P-100  as  a  blocl^ng 
or  cushioning  material,  and  so  forth.  There  is  no  pecifi¬ 
cation  out  on  it,  but  it  could  be  used  by  a  manufacturer  with¬ 
out  a  pacific  pecificatlcn  under  those  particular  taams  as 
a  paper  dunnage.  I  am  wondering  what  the  method  would  be  of 
making  it  known  that  the  type  of  material  is  availabl# 

Mr,  Olevitch;  Well,  if  you  didli<t  know  what  to  do,  tl  a, 
for  the  Air  torce,  come  see  me  and  I  will  tell  you  yhat  to  do, 
Icu  should  cone  to  the  techjoical  services  of  the  Array  or  Navy 
that  might  be  concerned,  They  mi^t  answer  that  a  little 
later;  however,  if  this  particular  product  you  might  be 
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talking  about  might  be  a  space  filler,  it's  not,  let's  say, 
too  critical  a  thing  from  the  standpoint  of  writing  a 
specification.  It  is  the  intent  of  MIL-P-116,  and  other 
general  performance  specifications  to  relieve  you  from  the 
load  of  evaluating  or  testing  each  and  every  doggone  thing 
that  comas  along,  I  would  suspect  that  if  you  can  eccsnoni- 
cally  convince  some  company  that  has  a  contract  that  he  could 
use  the  material  you  are  talking  about  under  MIL-P-116,  or 
any  of  the  general  ^ecifications,  which  are  performance 
types,  there  is  nothing  to  keep  you  from  selling  it, 

Mr,  Lindoroth;  1  know  that  an  individual  contractor 
could  probably  use  the  stuff.  He'd  get  a  deviation  or 
probably  some  type  of  permission  from  the  contracting  office, 

Mr,  Olevitch:  We  had  a  situation  with  a  solid  textile 
material  which  actually,  tinder  MIL-P-li6  or  contract  reference 
MIL-P-116,  could  be  used— no  questions  asked.  However,  the 
people  that  are  making  it  felt  that  it  was  good  to  be  covered 
by  specifications,  and  some  of  our  Air  Force  installation 
felt  also  that  it  was  desirable  to  be  covered  by  specifications. 
The  problem  waspresented  to  us  and  we  have  a  specification  in 
circulation  for  coordination  now,  but  I  would  hasten  to  add 
that  you  won't  want  to  cover  every  material  that  American 
industry  can  produce  by  specifications.  That  is  why  we 
resorted,  in  many  cases,  to  performance  specifications, 

Mr,  Linderoth:  Well,  by  the  process  of  working  with 
individual  contractors,  as  you  say,  and  by  the  process  of 
advertising  and  publicity,  and  just  getting  around  the  market 
with  a  new  product,  people  will  eventually  come  to  know  about 
it. 


Now,  I  was  wondering  if  there  was  ary  sort  of  shortcut, 
assuming  that  it  would  be  of  sufficient  interest  to  people 
in  military  packaging  positions,  to  merely  let  them  know  in 
some  swift  manner,  throughout  the  services,  that  this  type  of 
stuff  is  available, 

Mr,  Olevitch;  In  the  Air  Force,  you  could  send  in  a 
material  to  us  and  you  could  send  in  also  a  letter  saying  that 
this  material  was  available,  and  being  sold  to  various  Air 
Force,  Air  Materiel  areas, 

Mr,  Linderoth;  In  other  words,  it  would  just  be  a  matter 
of  writing  to— 

Mr,  Olevitch;  That  would  be  more  like  letting  an  adverti¬ 
sing  man  kriow  what  it  is. 
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Mr,  Linderoth*  Would  that  apply  to  your  office  in  tha 
Navy, "Lea? 

Mr,  Hellerj  leaj  we  would  not  necessarily  praaote  any 
product  like  that.  Also,  as  Al  said,  it  is  inpossible  to 
cover  all  the  materials  that  are  used  by  pacifications.  As 
he  pointed  out,  we  have  the 'perfomance  type  specifications, 
and  as  long  as  the  performance  requirements  are  net,  any  of 
the  materials  can  be  used.  That  is  particularly  true  of  the 
type  of  material  you  are  talking  about.  It  is  a  matter  of 
your  selling  it  to  the  user, 

Mr,  Studleyj  I  was  going  to  add  tiiat  by  contacting  the 
different  services  you  had  in  mind,  you*d  only  be  doing  it 
for  their'  informational  ptirposesj  because  of  cost,  they*d 
r^ver  spell  out  in  the  contract  Item  Z  as  a  requii«msnt  vhen 
it  is  a  proprietary  item.  You  would  only  get  in  under  e 
performance  type  of  contract, 

Mr,  Linderothj  I  think  there  are  a  lot  of  products 
that  fall  in  that" category.  In  other  words,  people  would 
like  as  many  offices  in  the  military  to  know  about  it  as 
quickly  as  possible  without  just  having  to  wait  for  all  the 
wheels  of  advertising  and  gradual  contact  to  do  the  job,  I 
was  wondering  what  the  procedure  would  bo, 

Mr,  Heller:  Actually,  it  would  be  very  difficult  to  do, 

Mr,  Studleyi  It  would  be  difficult,  particularly  because 
the  contracting  officers  are  so  widepread, 

Mr,  Heller;  Any  further  questions? 

Mr.  R,  J,  Piltz,  Kimberly-Clark  Corporation;  I  don't 
know  if  you  can  answer  this  one,  as  it  doesn't  have  to  do 
with  packaging,  have  developed  a  diposable  item  that 
we  believe  would  be  of  interest  to  the  medical  branch  of  all 
the  Armed  Services,  Now  the  question  is,  where  do  wo  start, 
who  do  we  present  the  item  to?  It's  something  brand  new. 

We  wanted  to  save  some  of  this  running  around  that  you  men¬ 
tioned  at  the  start  and  definitely  start  at  the  starting 
point,  if  we  could. 

Mr,  Studley;  You're  extremely  lucky,  Russ,  because 
there's  only  one  place  that  that  is  handled  for  the  Anaed 
Services,  and  that  is  in  New  York  City.  Sighty-four  Sands 
Street,  Brooklyn,  New  York, 
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Mr,  OlaTltcht  If  you  want  to  write  to  the  Air  Force, 
as  was  said.  New  York  would  be  the  best  place.  But  the  Air 
Force  activity  concerned  with  medical  is  the  Aero  Medical 
Laboratory  at  Wright  Field,  But  this  place  is  probab3y  the 
most  centralized  place  in  the  idiole  Departnent  of  Defense 
for  that. 


Mr,  Heller;  We  have  representatives  of  all  the  services 
right  there,  so  that  particular  one  is  a  simple  one, 

Mr,  Olevitch:  m  the  absence  of  questions  for  the  moment, 
I  might  say  something  for  your  guidance  based  on  my  experience 
with  people  coming  in  with  products  to  me,  and  l*m  sure  it*s 
true  of  aH  other  services,  I  would  say  the  greatest  failing 
that  contractors  or  people  having  new  products  to  sell  is 
that  mary  times  they  come  in  with  a  product  and  all  they  know 
is  that  they  have  a  product,  I  WDn»t  say  ttiat  it»s  widely 
prevalent  but  it  is  a  failing  particularly  in  the  case  of 
salesmen.  In  other  words,  they  don»t  know  what  their  product 
will  do,  ihey  do  not  know  their  product  and  it»s  actually 
a  waste  of  time,  or  certainly  it  will  slow  down  your  selling 
that  product  if  you  don’t  do  some  of  your  own  digging  before 
bringing  it  into  an  agency, 

unless  the  product  really  is  unique,  we  don’t  want  to 
spend  a  lot  of  our  time  finding  out  what  your  product  will  do 
for  you.  We  don’t  want  to  be  in  a  position  of  doing  your 
research.  This  isn’ t  the  general,  thing.  Most  people  know 
their  product  or  they’d  be  fired.  But  I  would  say  this  is  a 
rather  frequent  occxirrence.  You  can  hasten  it  greatly  if  you 
will  know  the  properties  and  know  pretty  well  where  you  think 
it  will  fit  in.  It  would  be  well  if  you  engaged  the  services 
of  some  laboratory  and  spend  a  little  money  and  prove  out 
your  ideas  or  your  ^plications. 

Hr,  Heller;  To  add  just  a  little  bit  to  that,  Al,  it 
hasn’  t  come  up  recently,  but  it  hasccwie  up  in  the  past  ■wfeere 
a  supplier  comes  in  with  a  new  development  in  material  which 
he  would  like  to  offer  under  an  existing  specificaticHi  but 
has  no  data  to  show  that  it  meets  the  specificatior  ..  require¬ 
ments,  When  he  comes  in  he’d  better  come  in  with  the.  conplete 
laboratory  results  on  that  material  because  we  are  not  in  the 
business  of  testing  material  out  for  a  ccaitractor  to  find  out 
idiat  it  will  do.  He’s  got  to  show  us  what  it  will  do  and 
then  if  it  fits  into  our  scheme,  fine. 
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Mr,  J.  D,  Miley,  Continental  Can  Company:  Along  tlat 
Hne,‘'Xr’you  IS  that  your  product  could  fit  into 

as  an  end  use,  how  do  you  go  about  that?  In  other  words, 
do  you  have  any  list  of  agencies,  what  the  scope  of  responsi¬ 
bility  for  those  agencies  are,  >iiere  the  agency  is  located 
and  who  to  contact  in  that  agency?  If  you  had  scmethiiig 
more  detailed  than  what  you  read  off  at  the  beginning  of 
the  conference,  that  would  help.  Is  there  such  a  thing? 

Mr.  Olevitch;  Bi  the  Air  force,  me.  b’right  Air 
Develoi^ehT' ^Telator,  1*11  let  Navy  tell  you  about  them. 

Hr,  Keller:  We  would  lead  you  to  the  right  place  if  you 
cotae  IGT^ur Xiiiica ,  It  depends  on  the  type  of  material  as 
to  iidiere  the  major  interest  in  the  Navy  lies, 

Mr,  Miley;  ST.ippose  it*s  something  very  common,  such  as 
houseHoXTgboHs,  I  presume  you*d  go  to  the  Quartermaster, 

That  encompasses  a  great  deal  of  territojy.  Where  do  you 
staj't? 

Mr,  Heller:  There  you* re  going  to  have  to  get  thj» 
particular  bfiXce  within  the  Quartemaster  respcsisible  for 
the  item, 

Mr,  Miley:  I  understand  field  agencies  can  requisi¬ 
tion  \xp  to  or  something  like  that.  Central  agencies 

up  to  so  and  so,  just  for  that  item.  There  are  so  naiy  end 
uses.  Is  there  anything  in  writing,  aniy  list  of  a  sort  like 
that  that  shows  you  ^ere  you*d  have  to  go  In  order  to  get 
this  authority? 

Mr,  Heller:  You*d  just  have  to  go  to  the  technical 
agency, 

Mr,  Miley:  Start  off  and  trickle  down  the  line? 

lir,  Heller;  Yes,  We  have  a  number  of  publications  which 
are  available,  "  One  of  them  is  ’’How  to  Sell  to  the  Department 
of  Defense.”  One  is  ”Dealing  With  Navy  prime  Contractors”  and 
one  is  on  "Purchased  Items  and  pui*chasing  Locations  for  the 
Department  of  Defense.”  These  publications  are  available  to 
you. 


Mr,  Miley:  Those  would  be  something  of  what  I  was 
thinking  of, 

Mr,  Heller:  There  is  someone  on  thesmcll  Business  Desk 
down  in  the  lobby  and  they  could  arrange  for  you  to  get  these 
or  you  could  pick  them  up  yourselves, 
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Mr,  Olevitchi  You  can  get  them  from  the  Superintendent 
of  Documents, 

Mr.  Linderoth:  I  think  you  can  pick  them  up  off  the 
desks  in  most  offices, 

Mr.  Wahl,  United  Can:  This  is  directed  specifically 
at  the  On  our  fiber  cans  we»ve  gone  through  develop¬ 

ment  both  you  gentlemen  mentioned,  VJe  now  have  a  specifi¬ 
cation  rtaady  to  come  out  that  will  clarify  the  situation 
quite  a  bit,  ’.7hat«s  our  next  step?  Do  wo  go  to  GSSO?  It 
might  have  been  covered  before  I  arrived,  I  apologize  for 
cooing  late.  As  far  as  the  Navj'-  goes,  what  do  we  do  next? 

Mr,  Heller:  Well,  it  would  probably  be  set  up  as  a 
stock  item  as  5SS0,  if  there  is  sufficient  volume  required 
and  a  continuing  need, 

Mr,  Wahl:  We  anticipate  a  laz^e  usage  item.  We 
think  the  next  stop  logically  would  be  to  have  a  stock 
number. 

Mr,  Heller:  m  yoxir  particular  case,  I  think  you  are  to 
start  out  with  theBureau  of  Supplies  and  Accounts, 

Mr,  Wahl:  They're  in  charge  of  the  specif icatioa  anyw£y, 

Mr,  Heller:  GSSO  comes  ’under  the  Bureau  of  Supplies  and 
Accovintls. 

Mr,  Wahl:  Does  that  take  place  automatically,  or  would 
it  be  to  our  advantage  to  do  that, 

Mr,  Heller;  It  would  be  to  your  advantage  to  contact  the 
people  in  S^,  If  they're  sufficiently  interested,  they  could 
take  the  action  to  see  it’s  a  stock  item, 

Mr,  Wahl:  How  about  the  Air  Force,  would  it  bo  through 

you? 


Mr,  Oiovitchj  If  there  are  depots  that  have  to  procure 
it  and"  the  specification  is  publisiwd,  and  some  of  the  depots 
will  procure  same  such  containers— as  soon  as  the  specification 
is  published  there  wj.U  bo  a  requirement  for  the  containers 
and  automatically  they  have  to  stock  a  number  of  it.  You 
wouldn't  have  to  do  much  pushing  then, 

Mr,  Wahl;  That  will  take  care  of  itself? 
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Mr,  Olevitch;  Yes. 

Mr.  Studley:  All  your  thinking  there  is  to  get  the  cans 
into  T^e  by  the  depots,  Xrmy,  Navy  and  Air  Force,  Aren't  you 
giving  thought  to  selling  them  to  contractors? 

Mr,  Wahl:  Definitely.  But  m  were  wondering  specifi- 
call^^  if  we  should  go  to  GSSO, 

Mr,  Studley*  395o5  is  in  existence. 

Mr,  Wahl:  That  answers  my  question;  thank  you  very  much. 


Mr.  J.  Me  Nulty,  GSSO:  As  far  as  this  goes,  in  your 
particular  case,  1  don't  think  you  want  to  sell  us  on  the  idea 
of  cataloging,  because  actually  it  originates  in  the  Bureau 
of  Sv?)plies  and  Accounts,  but  first  there  must  be  a  denand  in 
the  field.  If  we  cariy  it  in  our  catalogue,  anyone  could  buy 
it. 


Mr,  Wahl:  We  didn’t  know  whether  it  wasa  case  of  the 
cart  heihg  before  the  horse  or  the  horse  before  the  cart, 
whether  we  have  to  create  the  demands  before  it  goes  in  the 
system, 

Mr,  Me  Nulty:  That’s  Somebody  has  to  want  to 

buy  it,’ 

Mr,  Olevitch:  Field  activities  have  to  create  the  demands 
or  if  they  are  una^mre  of  it,  and  find  it’s  economical,  the 
demand  will  be  created, 

Mr,  Me  Nulty:  This  fiberboard  caanister,  if  they  find 
it  can  be  used  Tor  say  electronics,  they  would  write  it  into 
the  electronics  specification,  and  it’s  part  of  industry. 

People  find  out  there  is  such  a  can,  Ihey  will  then  go  after 
it. 


Mr.  Linderoth:  As  I  recall  in  Navy  Depot  operations, 
isn’t'  there  some  kind  of  stipulation  in  the  maaxial  that  when 
a  depot  is  buying  consistently  above  a  certain  monetaxy  level 
then  it  becomes  mandatory  that  GSSO  stock  it? 

Mr,  Me  Nulty:  That* s  true, 

Mr.  Linderoth:  There  is  a  certain  monetary  level  according 
to  the  level!  they  have  to  have  and  they  initiate  a  request, 
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Mr,  Me  Multy*  The  Bureau  ol  Supplies  and  Account# 
assies  it  tiirough  our  contract.  Or  if  it's  a  BuShips 
item,  BuShips,  or  the  technical  agency  controls  it.  The 
onjy  thing  we  do  is  keep  it  4n  the  catalogue  and  m  buy 
and  distribute, 

Mr.  F.  Scalise,  Olmsted  Air  Force  Base:  Go  down  to 
the  next  lower  level  now,  to  the  place  where  they  actually 
generate  x'equirements  for  such  a  product  that  Mr,  Wahl  has* 
That  would  be  done  by  us  stipulating  in  our  contracts  that 
the  contractor  use  a  container  of  that  specification. 

However,  we  would  find  in  o’or  depot  operation  we  may  have 
use  for  that.  So  our  natural  step  would  be  to  requisition 
it  through  our  nrime  depot.  By  doing  so  they  would  have  to 
autonatically  stock  this  and  asthe  requests  cane  in  and  the 
demand  was  generated,  which  we  determined  on  the  stock  level, 
of  course  that  would  be  what  they  would  btxy, 

Mr,  Heller:  Initially,  it  would  possibly  start  out 
by  au^onzing"  ioc  al  procurement,  and  then  if  you  have  use 
developed,  it  would  autcmatically  be  set  up  as  a  stock  iteu, 

Mr,  Linderoth:  I»n  wondering  if  the  group  mi^t  not 
like  to  have  the  specific  official  addresses  of  you  four 
gentlemen  so  that  at  some  future  time  if  they  had  a  specific 
question  they  would  know  exactly  where  to  send  it  to  your 
office. 


Mr.  Heller:  As  far  as  l»m  concerned,  it's  the  Office 
of  Naval  Material,  Code  M721,  Washington  25,  D.  C,  I  would 
automatically  get  that  in  oxir  office.  If  it' s  a  question  we 
had  the  answer  to  we  would  answer  it.  If  not,  we  would  put 
it  into  the  proper  office  in  the  Navy  for  reply, 

Mr.  Olevitch:  For  Air  Force,  it  would  be  Caanander, 
Wright  Air  Development  Center,  Attention  WCRTH-5. 

Hr,  Helen  shade:  Head,  Packing  and  Materials  Handling 
Division,  Headquarters,  USAF,  Pentagon  Building,  Washington, 

Gentlemen,  at  this  time  I  would  like  to  mention  the  fact 
•—I've  already  told  you~we're  at  the  policy  level,  Mr, 
Olevitch  is  right  in  P.esearch  and  Development.  ;;e  have  a 
packaging  and  materials  handling  division  at  the  Air  Materiel 
Ccxnmand  who  are  very  much  interested  in  the  operational 
aspects  of  packaging.  They  actually  do  it  within  the  depots, 
and  Mr,  Scalise  here  is  at  one  of  those  d^ots.  Those  people 
like  to  know  of  new  things. 
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Mr.  Studleyt  Within  the  Army,  having;  once  gained  a 
concepT  of  what  your  interest  might  be,  I  >iDuld  probably 
refer  that  to  one  or  more  of  the  technical  services .  and 
I  have  a  list  in  the  office  of  the  Members  of  the  Packaging 
Board,  vho  in  most  cases— •!  guess  in  all  cases— are  the 
same  persons  who  are  in  charge  of  packaging  for  the  particular 
technical  service  and  they’re  theraen  you  can  best  do  business 
with  face  to  face,  so  to  speak. 

m  case  some  of  you  would  like  a  copy  of  that,  we  can 
provide  you  with  a  copy  of  the  names  and  addresses  of  the 
Board  Members,  not  aspoard  M-smbars,  but  you’d  be  contacting 
them  as  the  particular  technical  people  within  the  particu¬ 
lar  technical  services.  Had  I  known  that  question  was  going 
to  arise,  I  would  have  brou  iit  over  a  few  dieets,  ’Jould 
that  be  helpful? 

My  address  is.  Deputy  Chief  of  Staff  for  Logistics, 

P.oom  ljC56li,  Pentagon,  You  can  hang  some  more  on  there  if 
you  want.  Chief  of  Staff  for  Standard  Logistics  Branch, 

Maybe  you’d  better  put  that  on. 


Mr.  Heller:  Do  we  have  any  further  questions? 


As  I  said  *hen  we  opened  up  here,  the  primary  purpose 
of  setting  this  particular  session  up  was  to  give  the  people 
an  opportunity  to  shoot  some  questions  at  us.  But  apparently 
there  aren’t  too  many  questions. 


Mr,  Q,  M,  HofDnan,  Du  Pont:  Ih  the  case  of  a  special 
QPL  list,  can  a  contractor  use  a  material  which  he  thinks 
will  meet  that  specification  but  wliich  is  not  on  that  QPL 
list? 

Mr.  Heller:  No. 

Mr,  Hoffhan;  I  see;  that’s  the  prime  purpose  of  it, 
Mr.  Heller:  Yes, 


Mr,  3tudley;  Is  that  all,  gentleraen? 
(Adjourned  lU5b) 
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Automation  in  Handling 

Mr.  S.  S,  Nicholson 
American  Can  Con5)any 


I*m  going  to  start  out  by  Just  briefly  introducing  each 
member  of  the  panel.  Later  you’ll  have  an  opportimity  to 
hear  each  member  express  himself  at  a  little  more  length,  but 
ve’ll  start  to  introduce  Kr.  Glen  Johnson,  Director  of  the 
Material  Handling  Development  Center,  Clark  Equipment  Company; 
Mr.  William  G.  Nichol,  Assistant  to  the  Vice  President  of 
Operations,  U.  S.  Steel;  Mr.  A.  K.  Strong,  Materials  Handling 
Specialist,  American  Cynamid  Camp&ny;  Mr.  0.  B.  Carliss, 
Director  of  Engineering,  Yale  &  Tovme  Manufacturing  Company; 
Mr.  J.  E.  Cave,  Supervisor  of  Research  &  Development  Section, 
Materials  Handling  Engineering  Staff,  Ford  Motor  Conpany, 
Detroit;  Mr.  L.  J.  Bardsley,  Assistant  to  Vice  President  of 
Manufacturing,  Johnson  &  Johnson  Conpany,  New  Brunswick;  Mr. 
Irving  M,  Footlik,  President  of  the  Footlik  Associates, 
materials  handling  and  consulting  engineers,  Chicago,  Mr, 
Footlik  may  be  known  to  some  of  the  folks  here  as  a  faculty 
member  of  Northwestern,  also  Illinois  Tech.  He  is  Secretary 
of  the  College  Industry  Committee  on  Education,  and  he  has 
numerous  other  commitments  In  industry;  and  so  with  that,  I*m 
going  to  sit  down. 

The  subject  for  today’s  discussion  is  "Automation  in 
Handling,  Covering  Recent  Developments  in  the  Use  of  Automat¬ 
ic  Warehousing  and  Production  Handling  Equipment," 

One  of  the  prerogatives  of  a  chairman  of  a  panel  —  in 
fact,  he  has  two  prerogatives;  (1)  he  doesn’t  have  to  do  any 
work,  because  the  panel  does  it  all,  and  the  other  --  that  he 
does  have  the  right  to  make  comment.  I'm  going  to  make  my 
one  comment  now. 

I  feel  that  the  \ise  of  the  word  "automation,"  particu¬ 
larly  as  it  applies  to  materials  handling,  is  in  a  somewhat 
conf\ised  state,  "Automation,"  particvilarly  in  warehousing 
materials  handling,  I  don’t  think  should  be  vised  as  a  catch 
term  or  a  catch  phrase.  There  has  been  a  tendency  to  throw 
everything  vinder  the  word  "automation,"  and  I  think  it’s 
setting  vp  certain  roadblocks  in  accomplishing  some  of  the 
things  that  industry  would  like  to  do  in  that  direction. 

In  considering  application  involving  warehovising  and 
processing,  it  is  generally  found  that  it  is  necessary  to 
link  together  a  number  of  methods  of  handling.  Now,  that’s 
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particularly  trvie  in  the  can  manufactin'ing  industry  where 
every  year  we  handle  billions  of  indlvid’jal  objects,  sojne  of 
which  run  as  high  as  a  ton  or  two  tons  in  weight,  sojoe  of 
which  go  down  as  low  as  a  fraction  of  an  ounce.  We  handle 
eill  kinds  of  shapes,  sizes,  fro»  large  druas  all  the  way 
down  to  small  can  parts. 

In  handling  this  r  iterial,  we  found  that  it  is  neces¬ 
sary  to  use  almost  every  known  form  of  materieds  handling 
equipment  and  method. 

In  the  general  handling  of  canned  materials,  we  always 
think  of  the  incoming  material  8\ich  as  tinplate  being  re¬ 
ceived  and  handled  by  fork  truck,  transferred  by  elevator 
or  .  Dwerator  to  a  point  of  rest,  put  into  production  where 
we  go  into  our  nearest  approeich  to  autcmation. 

Once  a  sheet  of  plate  goes  into  the  can  Manufacturer, 
from  then  on,  until  the  finished  product  comes  out  of  the 
line,  we  have  our  closeet  approach  to  full  automation. 

That  *8  been  true  in  the  can  indxistry  for  many,  many  years, 
and  people  who  have  been  in  the  can  business  a  long  time 
don’t  look  on  that  as  anything  new  or  remarkable  because 
automation  has  existed  for  the  can  manufacturer  for  30 
years. 

We  carry  the  parts,  the  ceuas,  and  process  them  over 
cable  conveyors  —  over  magnetic  conveyors.  In  scase  cases 
we  blow  it  along  with  air,  until  finally  out  of  the  back 
end  of  the  line,  we  get  o\ir  finished  can. 

Once  we  have  the  finished  can,  we  run  into  materials 
handling  problems,  cans  or  packages  are  hazdled  in  all  sorts 
of  ways.  We  pank  in  hulk  to  put  in  large  paper  bags  and 
cartozis  and  boxes  loaded  directly  into  trucks,  loaded  on 
pallets;  and  as  far  as  handling  goes,  we  eiqploy  somewhere 
along  the  line  of  the  finished  product  handling  almost 
every  known  method* 

We  handle  a  large  percentage  of  our  cans  iwlng  fork 
trucks.  Nov,  with  fork  trxicks  and  peseta,  we  eiqploy  rsaos, 
scoops,  side  shifters,  magnetic  clasps.  Everything  that’s 
on  a  fork  truck  today,  with  very  few  exceptions,  you’ll  find 
in  use  BoaenAxers  in  the  can  industry. 

In  an  attenpt  to  approach  automation  in  warehousing, 
the  can  industry  uses  radio-controlled  fork  trucks.  That’s 
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proven  to  be  a  tremendous  tool  in  speeding  up  and  eaqpedlting 
the  movement  of  packaged  material,  particularly  in  large 
warehouses . 

There *s  a  little  sidelight  on  that.  I  often  noticed 
where  you  go  into  a  warehouse  where  you  have  radio-control 
fork  trxicks  that  you  can  never  surprise  a  fork  tmxck  opera¬ 
tor,  because  the  minute  a  supervisor  walks  in  the  building, 
every  fork  truck  operator  knows  who's  there  and  which  way 
he's  headed. 

In  warehousing  operations,  where  we  tie  in  automatic 
pallet  loaders  and  \mloaders,  conveyors  serve  as  one  of  the 
major  means  of  handling  palletized  materials.  One  of  the 
tools  which  ve  feel  must  be  most  generously  used  in  attempt¬ 
ing  to  promote  most  efficient  warehouse  flow  is  the  system¬ 
atic  study  of  operations,  facilities  and  equipment.  In 
making  in-plant  stiKiies,  our  particular  company's  recommenda¬ 
tion  is  that  we  use  flow  and  process  chart  methods  to  study 
improvements  or  new  developments  in  mater ieils  handling  equip¬ 
ment,  methods  of  packaging  which  would  include  specially 
engineered  containers.  Changes  in  shipping  methods  can 
obsolete  facilities  and  equipment  which  have  been  doing  a 
good  job  for  you;  and  unless  coisstant  a3.ertnes8  is  maintained, 
we  can  find  ourselves  at  a  tremendous  coinpetitive  disadvant¬ 
age. 


I  would  like  to  emphasize  that  careful  followup  of  effi¬ 
ciency  of  equipment  emd  flow  of  material  is  a  must  in  today's 
rapidly  changing  materials  handling  situation  if  the  ccmq^ny 
is  to  stay  abreast  of  the  changes  and  development  which  can 
affect  the  cOBq>any's  actual  life. 

While  toiwhing  on  warehousing,  I'd  like  to  point  vq?  the 
need  for  close  cooperation  in  the  planning  of  warehouse 
facilities  to  be  sure  that  the  latest  materials  handling 
methods  and  equipment  are  employed. 

In  today's  warehoxising,  there  is  very  far-reaching 
thinking  going  on,  and  I  think  one  of  our  panel  laembers  will 
bring  this  out  a  little  later.  Today  yhen  ve  plan  in  a  ware¬ 
house,  we  can't  plan  for  today  or  next  year.  Any  warehovae 
that's  not  planned  for  10  years  is  obsolete  the  day  that  the 
final  brick  is  pxrt  in  place. 

Unfortunately,  in  too  many  cases  —  I  except  all  com¬ 
panies  present  becaiise  I'm  sure  it  doesn't  apply  —  materlAls 
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handling  is  considered  only  after  the  building  is  cootpleted 
or  sooeone  signed  the  lease  eind  a  naterials  hazviling  engineer 
goes  in  and  tried  to  nake  the  beet  of  it.  That*s  a  sure  vsy 
to  have  a  high  pperatlng  cost. 

In  certain  indxistrles,  including  the  can  aanufacturing 
industry,  there  is  a  continuing  growth  of  package  develppxnent 
that  enables  the  manufacturer  to  pack  the  prodiict  j.n  the 
package  or  unit  that  viU  continue  as  the  holding  package  all 
the  way  throvigh  the  processing  —  in  our  case  it  would  be 
someone  filling  the  cans  —  and  final  delivery  to  the  point 
of  use  in  the  one  pcu:kage.  The  economies  in  this  method  of 
packaging  material  can  extend  far  beyond  the  can  memufactur- 
Ing  industry.  It's  something  that*s  growing  in  American 
indxistry  today,  and  I  believe  that  it *8  something  that  we’re 
going  to  continue  to  see  grow.  It’s  unitized  packaging  and 
imitized  handling  that  will  receive  greater  attention. 
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New  Developments  In  Horizontal  Handling 


Mr,  Glen  R«  Johnson,  Director 
Material  Handling  Development  Center 
Clark  Equipment  Company 


I  don’t  know  if  many  of  you  are  acquainted  with  a  new 
development  known  as  the  Clark  Mobile  Van  System.  It’s  a 
method  of  transportation  and  materials  handling.  The  system 
has  been  under  development  for  approximately  years.  The 
system  entails  the  use  of  large  containers.  If  only  in  this 
particular  instance,  the  containers  are  like  the  body  on  a 
highway  trailer  truck,  the  dimensions  being  eight  feet  wide, 
eight  feet  high.  One  length  will  be  17*6",  There  is  a  plan 
for  other  lengths  of  22  feet  and  25  feet.  These  large  con¬ 
tainers  or  vans  have  automatic  locking  devices.  They  are 
either  picked  up  with  a  large  fork  lift  truck  or  a  straddle 
carrier.  The  vans  can  be  loaded  on  the  flat  bed  of  a  high¬ 
way  truck,  automatically  locked  in  place.  Three  of  the  17*6" 
vans  can  be  placed  on  an  ordinary  flat  car  which  has  been 
modified  only  by  the  addition  of  mobile  locked  planks,  the 
planks  consisting  of  10-  or  12- inch  wide  channels  which  are 
inserted  in  the  flat  bed  of  the  car  in  place  of  some  of  the 
affected  boards. 

Now,  what  does  this  system  provide?  Above  all,  it 
gives  you  flexibility  of  transportation.  Visualize  the  vans 
being  loaded  at  a  manufacturing  point,  placed  on  a  highway 
truck,  battled  to  a  marshalling  yard  center,  taken  off  the 
truck,  placed  on  flat  cars,  hauled  to  the  next  city.  The 
frei^t  inside  can  he  unitized  and  unloaded  immediately,  or 
the  vans  can  be  stored  for  xinloading  at  a  later  date. 

Now,  in  our  company  operations  alone,  we  have  six  plants, 
all  located  in  Michigan,  a  distance  of  approximately  130  miles • 
We  are  planning  to  use  i40  of  these  vans  in  our  own  operation. 
Instead  of  storing  merchandise  in  a  building  as  the  merchan¬ 
dise  comes  from  vendor  plants,  it  will  be  left  in  the  vans. 

The  vans  will  be  stored  in  the  yard. 

When  the  material  is  needed  on  the  assembly  line,  the 
vans  will  be  picked  xqp,  placed  on  a  flat-bed  trailer,  and 
hauled  by  a  small  tractor  rl^t  in  the  assembly  line,  and 
the  material  will  be  unloaded  and  used  Immediately  in  the 
maniifacture  of  our  products. 
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I  believe  next  week  the  full-fledged  system  --  I  should 
say  on  a  test  basis  --  begins  on  a  run  between  Chicago  and 
East  Coast  cities  of  Philadelphia  and  New  York  on  the  Penn’ 
sylvanla  Railroad,  starting  the  first  run  with  approximately 
50  vans.  The  Fruehauf  Trailer  Co.  has  been  licensed  by  our 
concern  to  manufactxrre  and  distribute  a  mobile  van  system* 

I'm  not  going  to  dwell  at  any  further  length  on  the 
subject.  I  want  to  bring  you  the  Idea  to  tell  you  that  there 
are  movies  available,  brochures  available,  fully  describing 
this  system.  The  reason  why  I  bring  it  here  Is  because,  as 
the  Executive  Vice  President  of  the  Fruehauf  Trailers  stated 
just  three  weeks  ago,  he  could  see  such  an  Impact  on  American 
economy,  transportation,  that  within  five  years  he  visualizes 
his  firm  man\xfacturing  nothing  but  mobile  vans  and  will  dis¬ 
continue  the  manufacture  of  highway  trailers  as  they  are  manu¬ 
factured  today. 

Another  materials  handling  device  which  has  been  with 
us  a  long  time  but  has  seen  little  use  outside  of  the  lumber 
industry  is  known  as  straddle  carriers.  You  might  call  them 
lumber  buggies.  The  vehicle  straddles  its  load,  picks  it  up, 
carries  it,  deposits  it.  It *8  a  one-man  operation.  It  losids 
and  imloads  itself.  These  carriers  though  are  moving  into 
markets  and  uses  prevlotxsly  not  visualized.  The  reason  why 
they  have  a  hl^  road  speed  of  50  to  55  miles  aa  hour  in 
operation  is  that  the  range  of  operation  is  not  limited  to 
one  or  two  miles,  but  some  operations  are  hauling  materials 
as  much  as  50  miles >  The  turn-around  time  is  almost  instan¬ 
taneous,  Nobody  is  waiting  to  unload  the  ceuxylng  vehicle. 

In  ovir  fair  city  of  Battle  Creek,  Michigan,  we  have  a 
scrap  dealer  who  for  the  past  four  years  now  has  disposed 
of  his  fleet  of  dump  trucks  and  uses  nothing  but  straddle 
carriers,  providing  boxes  >diieh  he  deposits  at  various  manu- 
fact\u*ing  plants,  loads  them  with  scraps.  The  scrap  dealer 
picks  xq?  the  boxes  and  transports  then  downtown,  and  oxir 
building  supply  dealers  deliver  lumber,  bricks,  blocks,  ce¬ 
ment,  from  their  sxqjply  yards  to  construction  job  sites. 

In  a  test  in  Minneapolis  last  sxzmmer,  a  lumber  yard  was 
not  convinced  until  they  saw  it  with  their  own  eyes  that  a 
straddle  carrier  taking  the  same  size  of  a  load  as  could  be 
hauled  on  a  flat-bed  lumber  truck  delivered  it  to  a  Job  site 
of  15  miles  distance  and  the  straddle  esurrier  was  back  to  the 
lumber  yard  half  an  hour  before  the  truck  got  back.  They 
didn't  believe  it,  so  they  had  tc  go  through  it  once  more, 
and  the  straddle  caorler  this  time  beat  the  truck  by  45  min¬ 
utes. 
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With  this  proof,  this  building  sxjpply  dealer  procured 
two  straddle  carriers  to  do  nothing  but  provide  this  highway 
transportation.  In  the  steel  plants,  they're  hauling  ingots 
between  heats  in  the  steel  mill.  They're  also  hauling  fin¬ 
ished  rod,  bar,  angle  stock,  from  the  end  of  the  rolls  to 
storage  places,  which  may  be  a  mile  or  two  miles'  distance 
from  the  plant,  it's  becoming  increasingly  important  to  the 
steel  industry  to  use  this  mode  of  transportation  because 
it's  flexible,  it's  fast,  it's  efficient,  and  it's  a  one-man 
operation. 

Somewhat  allied  to  the  steel  mills  are  some  of  your 
bridge  manufacturers  who  are  xising  these  straddle  ceuTlers 
to  haul  long  bridge  sections  from  the  fabricating  plant  to 
the  constnactlon  job  site,  so  don't  be  surprised  one  of  these 
days  if  you  encounter  a  straddle  carrier  going  down  the  high¬ 
way  with  a  long  five- foot  section  of  bridge  in  the  belly,  be- 
cavtae  it's  being  performed;  and  one  of  the  payoffs  happened 
to  be  in  one  of  the  oil  refineries  when  they  were  using  a 
straddle  carrier  for  a  maintenance  job,  and  yet  they  wanted 
to  move  a  large,  dangling  tower  a  distance  of  a  half  a  mile. 
This  tower  happened  to  be,  roughly,  100  feet  long.  They  had 
half  of  the  engineeri..2  department  out  there  trying  to  figure 
out  how  to  move  this  ilarge,  dancing  tower  for  the  distance. 
Along  comes  this  one  man  on  the  straddle  carrier  asking  what 
he  wants  to  do.  He  explained  the  job  and  said,  "Stop  the 
job."  He  straddles  it,  picks  it  t;5>,  and  bavds  it  a  half  a 
mile.  15  minutes  later  he  places  it  down  and  says,  "There 
you  a«"  --  one  man. 

Now,  in  this  oil  refinery  they  use  a  straddle  carrier 
for  moving  machinery,  production  tools,  just  because  of  that 
one  man  who  had  the  inoight  and  knew  what  that  truck  would 
do. 


So  much  on  straddle  carriers,  but  I  can  visualize  today 
that  these  vehicles  will  be  \ised  as  vehicles  of  war  --  and  I 
hope  we  never  have  another  war  —  but  let  me  say  that  the 
idea  has  been  proposed  to  have  a  type  which  would  float  on 
water  —  one  which  woxild  unload  LT  boats,  one  which  woxild  be 
a  tank  retriever. 

There  are  all  kinds  of  manners  and  means  in  which  the 
straddle  carrier  can  be  used.  All  you  have  to  do  is  get  a 
thought  started,  think  about  it,  and  you'd  be  surprised  at 
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the  number  of  applications  of  this  tool  vfaich  has  really  not 
yet  started  to  be  uaed. 

Other  developments  coming  along  which  have  not  much  to 
do  with  warehoxising  but  involve  roia^  terrain  equipment  — 
there  is  quite  a  demand  developing  from  concerns,  such  as 
contractors,  concrete  pipe  manxifacturers,  lumber,  and  so 
forth,  for  trucks  and  fork  lift  trucks  which  will  operate 
over  rough  terrain;  and  when  they  mean  rough  terrain,  they 
mean  scmething  like  the  Aberdeen  Proving  Grounds  of  Maryland 
--a  truck  will  go  up  the  side  of  a  wall  and  still  carry 
it's  full  rated  load. 

There  are  quite  a  few  conpsnles,  including  our  concern, 
putting  a  lot  of  work  into  studying  these  rough  terrain,  mul¬ 
ti-purpose  vehicles. 

Again,  it  will  probably  be  the  military  that  will  show 
the  greatest  interest  in  these  vehicles,  aCLong  with  these 
contractors  and  eonstructi v-.a  equipment  manufacturers. 

These  three  points  I  have  brought  out  I  think  clearly 
demonstrate  that  there  is  a  trend  going  on  in  the  materials 
handling  industry,  whether  we  as  manufacturers  or  users  are 
aware  of  it,  but  that  trend  is  the  development  of  specialized 
equipment  by  Industry  for  usage.  It’s  changing  gradually. 
Where  Mr.  Nicholson  in  his  can  plants  uses  equipment,  some¬ 
body  else  can  use  the  same  equipment,  svich  as  a  wholesale 
grocer  or  steel  manitfacturer,  but  the  picture  is  changing. 

The  can  plants  are  requiring  their  own  particular  kind  of 
equipment.  The  wholesale  grocer  needs  another  particular 
type.  The  steel  mills  need  something  else,  and  that  trend 
is  going  to  accelerate  rather  than  go  the  other  way, 

Nov,  a  few  closing  words  on  the  subject  of  pallets  and 
trends  with  pallet  handling.  We  refer  to  pallets  in  the  same 
terms  as  unit  loads;  they're  both  synonymous.  I've  always 
called  the  pallet  as  the  wife  or  the  father  of  the  fork  lift 
truck.  Sometimes  the  thing  tu3:n8  out  to  be  a  grass  widow. 

There  is  an  international  organization  known  as  the 
International  Standards  Organization,  formed  of  European 
countries  which  have  studied  the  problem  for  the  past  nine 
years,  and  they  have  come  up  with  pallet  standardization. 
These  countries  Include  such  as  France,  Britain,  West  Ger¬ 
many,  and  Switzerland,  and  other  nations  such  as  Russia, 
Hxmgary,  Czechoslovakia,  and  so  forth.  They  were  evenvually 
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ourprised  that  we  had  no  similar  organijsatlon  in  the  States; 
and  while  we  more  or  less  go  along  standardizing  pallets 
within  our  own  circle  and  group,  there  has  now  been  forming 
and  functioning  a  pallet  standardization  committee  sponsored 
by  the  Kational  Standards  Association  and  he  Society  of 
Indxistrlal  Packaging  and  I-iaterials  Handling  Engineers.  This 
group  expects  to  come  with  some  pallet  standards’  recom- 
mendatlons  sometime  within  the  next  l6  months. 

There  Is  also  continued  development  on  palletlese  hand¬ 
ling.  Mr.  Nicholson  touched  upon  it  by  mentioning  some 
items  as  rams,  elanqps  --  all  manner  c’  shapes  and  sizes  of 
attachments  ^ich  go  on  industrial  tracks.  I  know  the  mili¬ 
tary,  since  their  beginning  use  of  indtxstrial  truck  equip¬ 
ment  has  frowned  upon  hydraulic  attachments  of  any  sort  on 
vehicles,  but  still  the  trend  is  to  get  rid  of  the  pallet. 

So,  here  we  We  have  two  opposing  factors.  We 

have  one  group  establishing  pallet  standards,  and  here  is 
another  force  trying  to  get  rid  of  the  pallet. 

Nov,  I  believe  and  I  know  that  developments  will  con¬ 
tinue  on  methods  s:.Dd  ideas  and  equipment  to  handle  material 
without  any  other  allied  piece  of  equipment,  such  as  the 
X>allet  and  the  skid  and  tote  box.  Everybody  talks  abcut 
fork  lift  trucks,  but  vs  alws.ys  seem  to  forget  the  old  Easter 
bird  that’s  with  us,  and  that’s  the  towing  tractor.  God 
bless  themX  There  are  plenty  of  them  still  in  existence  and 
still  doing  duty  in  warehoxises;  and  I’ll  say  this  for  tractor 
manufacturers:  While  we  may  Lave  been  asleep  for  a  number  of 
years,  such  is  not  the  case  any  more.  We  recognize  that 
there  is  still  a  definite  need  for  tractors,  and  emphasis  is 
being  placed  on  developing  better  tractor  equipment  —  not 
only  for  the  military,  for  the  airlines  and  aircraft  manu¬ 
facturers,  but  all  types  of  manufaurturers  --  pri.ncipally 
those  engaged  in  transportation  activities. 
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Resuae  of  Materials  Handling  Methods 
In  the  Steel  Industry 

Wllhert  G.  Nlchol,  Assistant  to  Vice  President  - 
Operations  -  Steel,  United  States  Steel  Corporation 


In  steelaaking  millions  of  tons  of  ray  sateriails,  such 
as,  coal,  ore  and  limestone  are  handled  every  year.  In  the 
process  of  converting  these  materials  into  finished  products, 
they  are,  of  course,  rehandled  many  times.  Steel  Ingots,  the 
basic  product  of  open  hoartb  and  electric  furnaces  and  semi¬ 
finished  steel  in  the  form  of  slabs,  bloosM  and  billets  vel£^ 
tq?  to  several  tons  each;  therefore,  the  size  of  the  unit  load 
is  a  real  factor. 

Materials  handling  in  the  steel  business  is  obviously  a 
large  scale  handling  job  and  by  necessity  has  for  many  years 
been  highly  mechanized.  It  would  be  impossible  to  move 
materials  in  a  modern  steel  plant  with  only  effort. 

In  generaO.,  the  step-by-step  ia^provements  in  steel  mak¬ 
ing  processes  have  restated  in  a  high  degree  of  mechanized 
handling.  There  are  three  significant  factors  that  have  been 
largely  responsible  for  this  accos^plishment.  The  first  fac¬ 
tor  is  the  installation  of  new  steel -producing  units  which 
are  designed  for  higher  speeds  and  greater  capacity.  In 
other  words,  the  new  equipment  is  faster  and  produces  move 
tons  of  steel  i>er  xmit  of  time.  In  ordet  sio  maintain  produc¬ 
tion,  it  was  essential  that  iiq>roved  handling  be  Incorporated 
in  the  develqpsient  of  these  modem  facilities. 

The  second  factor  that  has  contributed  to  improved 
handling  is  the  development  and  installation  of  automatic  and 
semi-automatic  controls  to  coordinate  the  movement  of  materials 
during  processing  and  between  operatloxis.  Such  controls  elimi¬ 
nate  errors  in  Judgment  and  provide  a  uniform  flow  of  materials. 

The  third  factor  of  major  significance  in  better  handling 
mct.^ods  is  the  broad  use  of  isoblle  handling  equipment  designed 
for  specific  applications.  This  type  of  equipment  has  con- 
. rxbuted  much  to  the  effective  handling  of  constantly  increas¬ 
ing  unlv  loads  at  maximum  speed. 

How,  I  shall  illustrate  materials  handl  ing  in  the  steel 
industry  by  a  series  of  figures  which  have  been  selected  as  a 
typical  cross-section  of  the  vide  variety  of  handling  opera¬ 
tions  involved. 
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The  unloading  of  iron  ore  from  ships  amd  subsequent 
stocking  is  representative  of  the  raw  materials  handling  prob 
lem.  The  bulk  of  the  ore  from  the  Mesabi  Range  is  delivered 
to  Great  Lakes  ports  by  ore  carriers  designed  for  this  pvir- 
pose.  Foreign  ores  received  at  seaports  is  usually  shipped 
in  colliers  or  smaller  Libery-type  ships.  The  type  of  ore 
carrier  used  greatly  influences  the  selection  of  unloeuiing 
and  handling  equipment. 

Figure  105 


The  Hulett  tmloader  shown  in  the  t5>per  left-hand  corner 
of  this  figure  is  widely  used  on  the  Great  Lakes  where  ore 
ships  have  readily  accessible  hatches.  This  lailoader  oscil¬ 
lates  in  an  i:q>  and  down  motion  and  is  most  effective  on  large 
ore  carriers.  The  ore  bridge  used  in  conjunction  with  the 
unloader  stocks  ore  for  siibsequent  rail  shipment. 

Figure  106 


This  figxnre  shows  the  Hulett  bucket  positioned  in  the 
hold  of  the  ship.  The  imique  feature  of  halving  the  operator 
located  in  a  cab  near  the  bucket  offers  good  visibility  and 
positive  control  in  unloading  and  clean- tq?  operations. 

Figure  lOT 


One  of  the  oiost  modem  ore  handling  installations  is 
located  at  Fairless  Works  of  United  States  Steel  Corporaticsn, 
on  the  Delaware  River.  Each  of  the  two  man- trolley  type  un¬ 
loaders  are  capable  of  handling  vq)  to  1350  tons  of  ore  per 
hour.  The  mon-trolleys  which  operate  on  the  bridges  deliver 
materials  into  hoppers  or  directly  to  the  ore  yard.  The 
hoppers  are  designed  to  feed  into  either  railroad  cars  or  to 
a  conveyor  belt.  Note  the  hinged  bridge  that  is  raised  to 
clear  the  ship’s  mast  eoid  rigging. 

Figure  IO8 


Unless  ore  carriers  are  available,  the  real  problem, 
even  with  modem  unloaders ,  is  utilizing  the  bxjckets  effec¬ 
tively.  This  figxire  shows  a  15-ton  bucket  being  lowered 
into  the  hold  of  a  Liberty- type  vessel.  The  szaoU  hatch 
permits  only  limited  accessibility  to  the  hold  and  requires 
trimming  operations  to  move  ore  under  the  bucket.  Trimaing, 
which  iG  done  with  bulldozers  and  slushing  machines  must  be 
well  coordinated  to  maintain  maximum  unloading  rates. 
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Figure  109 

This  is  a  close-up  view  of  one  of  the  Fairless  unloader 
hoppers  that  feeds  a  conveyor  belt  which  is  about  3^00  feet 
long.  The  belt  can  be  used  to  deliver  ore  directly  to  the 
blast  furnaces  or  for  stocking. 

Figure  110 


In  blast  furnace  operations  the  removal  of  the  worn 
refractory  lining  and  Installing  a  new  lining  is  a  major 
handling  Job.  Even  though  the  operation  may  occur  only 
every  two  or  three  years,  it  Involves  many  man-hours  and 
iron  production  is  terminated  for  a  relatively  long  period. 
This  figure  illustrates  a  method  one  plant  used  to  eaqpedite 
the  removal  of  debris  and  minimize  mama 3  handling.  The 
caterpillar  shovel  weighing  about  l4  tons  is  being  hoisted 
to  the  furnace  top;  from  there  it  will  be  lowered  into  the 
stack  for  cleaning  debris. 

Figure  111 


This  view,  looking  iipward  from  the  furoace  hearth, 
shows  the  shovel  being  positioned  near  the  hearth  idiere  it 
will  operate.  The  discarded  refractory  material  will  be 
shoveled  into  trucks  or  railroad  cars  for  disposal. 

Figure  112 


After  the  old  furnace  lining  has  been  removed,  the 
fork-lift  truck  is  another  type  of  mobile  handling  equip¬ 
ment  xxsed  as  an  aid  in  instcdllng  the  new  lining. 
Palletized  bricks  move  into  the  furnace  hearth  on  roller 
conveyors. 

Figure  113 


The  movement  of  coke  from  coke  ovens  to  blast  furnaces 
is  another  bulk  handling  operation  of  sejor  importance.  In 
an  integrated  steel  plant  «here  coke  is  produced  for  only 
the  blast  furnaces  of  that  plant,  a  conveyor  belt  such  as 
that  shown  is  the  most  effective  type  of  installation.  Be¬ 
cause  of  the  fragile  stnicture  of  coke,  rehandling  and  re¬ 
sulting  fines  or  dust  must  be  avoided  as  much  as  possible. 
When  one  large  coke  plant  ovpplies  coke  for  several  steel 
plants  wi-thin  a  district,  the  railroad  hopper  car  is  the 
conventional  means  of  transportation. 
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Figure  U.k 


This  is  a  typical  view  of  an  open  hearth  furnace  charg¬ 
ing  floor*  An  overhead  charging  crane  is  enptying  a  ladle 
of  molten  iron  into  ein  open  hearth  furnace.  The  scope  of  the 
handling  problem  in  open  hearth  qperations  is  indicated  by 
the  fact  that  about  four  tons  of  materials  must  be  handled 
to  produce  one  ton  of  ingots. 

Figure  11$ 


Palletized  refractory  brick  handling  is  common  practice 
in  most  open  hearth  shops  today.  This  improved  handling 
method  has  saved  a  lot  of  time  and  money  and  decreased  fur¬ 
nace  outage  time.  The  high-lift  type  of  tmck  shown  is  \ised 
to  transfer  brick  pallets  from  the  ground  level  to  the 
charging  floor  level,  a  distance  of  about  20  feet. 

Figure  ll6 


in  rolling  mill  operations,  it  is  often  necessary  to 
turn  or  rotate  hot  billets  and  bars  before  entry  into  a  roll 
stand.  This  is  done  for  reasons  of  uniformity  of  heat  dis¬ 
tribution  and  to  minimize  certain  defects.  Ibis  operation 
formerly  performed  manxmilly  can  now  be  done  by  means  of  the 
mechanical  device  shown  on  this  slide.  The  cradle  arrange¬ 
ment  through  which  the  billet  passes  is  rotated  by  an  air 
cylinder.  The  light  rays  emitted  by  the  red-hot  billet 
actmte  a  photo-electric  cell  which  in  turn  causes  the  air 
cylinder  to  function  and  turn  the  billet, 

Figxire  117 

In  warehouse  handling  suid  shipping  varloxas  types  of 
cranes  and  conveyors  are  used  for  product  hruadling.  The 
overhead  traveling  crane  with  its  capacity  for  extremely 
heavy  loads  is  still  one  of  the  most  widely  used  pieces  of 
equipment*  In  the  handling  of  large  coils  by  crane  several 
types  of  pick-up  devices  are  used.  The  automatic  safety 
tongs  shown  on  this  figure  are  a  very  satisfactory  coil 
handling  device.  They  are  stispended  from  a  crane  and 
operate  by  simply  positioning  them  on  the  coil  and  applying 
tension  to  the  cable. 

Figure  ll8 


The  heavy-dxxty  coil  handling  tractor  shown  has  been 
developed  for  moving  and  rotating  colls  weighing  vp  to 
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15,000  Its.  The  coil  clajuplng  and  rotating  aechanism  eliaii- 
nates  the  need  for  coil  upeaders  or  downtilters .  Mobile 
equipment  such  as  this  has  been  effective  in  sinplifying 
heavy  coil  handling. 

Figure  119 


This  is  another  view  of  the  same  truck  shoving  the  coil 
rotated  so  that  the  axis  is  now  in  a  horizontal  position. 

Figure  120 


In  the  packaging  field  the  secxaring  of  unit  packages  by 
wire  or  bands  by  mantial  effort  is  a  costly  and  time  consuming 
operation.  The  schematic  sketch  shown  illxistrates  an  auto¬ 
matic  strapping  line  developed  for  cold  reduced  coils.  The 
tying  machine  applies  steel  bands  through  the  eye  of  the 
coil  and  performs  the  tensioning,  seaHing  and  cut-off  opera¬ 
tions  automatically.  In^jortcmt  benefits  from  s«ch£mized 
packaging  are  less  damage  to  product  in  transit  and  improved 
package  appearance. 

Figure  121. 


There  is  a  trend  in  the  steel  business  toward  larger 
and  heavier  coils  for  custcaaer  processing.  This  trend  has 
broijght  about  a  need  for  unustial  care  in  shipping  method  to 
prevent  damage  in  transit.  The  special  gondola  car  shown 
has  been  developed  for  shipping  coils  weighing  up  to  20 
tons  each.  This  paxiiicular  design  provides  two  floating 
sleds  formed  to  stqpport  the  lead.  The  sleds  move  within  a 
limited  distance  but  spring  bumpers  absorb  heavy  iflq>acts 
at  the  ends  of  the  car.  In  the  background  are  portable 
metal  covers  used  for  weather  protection. 

Figure  122 


Here  is  another  view  of  the  special  gondola  car  show¬ 
ing  the  metal  covers  in  place.  In  addition  to  the  elimina¬ 
tion  of  blocking  materials  and  the  savings  in  loading  time, 
these  cars  deliver  the  product  to  customers  in  excellent 
condition. 

Figure  123 

This  figure  shows  another  unusual  car  loewiing  job  that 
may  be  of  interest.  A  special  flat  car  was  necessary  to 
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handle  this  vjnd  tunnel  plate  assembly  for  the  Air  Force.  A 
depressed  section  of  the  car  extends  the  fi  11  length  of  the 
plate  assembly.  The  structural  steel  bracing  and  packing 
materials  were  necessary  to  maintain  aligment  and  protect 
the  highly  polished  plate  surfaces. 

This  is  the  concluding  example  of  representative  mater¬ 
ials  handling  operations  in  the  steel  industry.  The  scope 
and  magnitude  of  the  problems  require  continuous  effort  in 
an  already  highly  mechanized  Industry. 
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Autonation  In  Varehousing 


Mr.  A.  K.  Strong 

Hatexlala  Handling  Specialist)  Anarlcan  Cyanaaid  Coapax^ 


Itift  word  "automation)"  idien  it  is  used  properly)  as  was 
originally  used  In  Ford  a  few  years  agO)  applying  to  the 
tleing  together  of  Tarlous  manufactures  of  aotor  parts )  nade 
sense.  I’m  afraid  ve're  using  It  scMs^diat  like  the  vord 
"chloroi^U"  was  used  a  few  years  ago.  Ve  're  trying  to 
cover  quite  a  nultltuue  of  thingS)  and  we're  not  doing  too 
good  a  Job.  Ve're  blaming  everything  on  automation, 

Ibis  particular  presentation  involves  a  typical  chemloal 
plant.  HoV)  this  is  Just  an  ordinary  plant  out  in  Vestem 
Pennsylvania  that  had  several  coiq^onent  units  in  itself  — 
that  iS)  there  were  several  proceeses  put  into  that  plant  for 
the  making  of  various  products  — >Mand  because  that  plant  was 
managed  by  solid  chemical  engineers)  a  vord  ab^t  the 
process  and  about  ‘Uie  outturn  and  about  the  yield)  and  not 
too  ffludi  about  how  things  got  here  and  back  again. 

As  each  individual  process  greV)  tb^  had  to  use  wall 
stretchers  and  things  like  that  to  get  the  thing  in  proper 
focus.  Thqy  used  about  a  half  million  bagS)  and  bad  an  out¬ 
put  of  something  around  a  hundred  million  pounds  of  product. 

A  lot  of  those  raw  materials  did  come  ir  in  bulk  form,  but  a 
still  higher  percentage  cams  in  bagS)  drums  and  carboys;  and 
thsy  did  reqtdre  about  5»000  ordinary  4x4  wooden  pallets 
for  handling  in-plant  storage.  were  six  manufacturing 

areas  in  this  operation.  Originally)  the  plant  used  two 
separate  shipping  and  receiving  areas.  Ihere  is  a  very  good 
reason  for  that,  because  these  were  the  only  two  buildings 
in  the  plant  that  bad  floors  built  to  the  ordinary  heif^t  of 
the  boxcar  and  to  the  ordinary  truck.  All  the  rest  were  down 
on  the  ground. 

The  plar.t  had  no  central  warehouse  as  such.  Bav  mate¬ 
rials  and  finished  materials  were  stored  insidO)  outsidS)  and 
all  over  the  place;  and  they  spent  a  terrific  amount  of  money 
in  moving  stuff  from  here  to  there  and  throu|^  the  process. 

In  the  operation  used,  they  thou^t  th<^  were  pretty 
veil  mechanised.  About  1943  tl^  put  in  fork  lift  trucks 
and  palletS)  but  '^hey  didn't  go  all  the  way.  Ihere  were 
places  idiere  the  fork  lift  truck  carried  a  pallet  to  a  point) 
and  then  they  took  it  by  the  hand  from  there. 
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For  raoTiag  materials  between  bn^ildings,  we  fotand  a  ter¬ 
rific  collection  of  highwiQr  trucks,  iiiich  maiuaed  by  a  crew  of 
three  men  —  the  driver  and  the  helper  aixJ  then  the  third  man 
that  did  the  work.  Each  of  these  tnicks  was  equipped  with  a 
power  t&ilgate.  The  idea  was  that  you  could  put  ai^y  kind  of 
a  coiaaodity  on  the  tailgate  and  raise  the  thing  up  or  lower 
it,  idiichever  way  it  was  going,  and  then  you  were  in  good 
shape. 


I  have  actually  seen  stuff  dumped  off  a  pallet,  loaded 
on,  end  carried  to  another  point,  and  then  unloaded  —  one 
drum  at  a  time. 

I  might  add  there  were  quite  a  few  of  these  vehicles, 
and,  incidentally,  quite  a  few  men. 

Now,  if  I  can  juet  have  that  first  picture.  I*m  going 
to  run  through  these  rather  quickly. 

Figure  124..  This  is  a  small  operation,  but  it  was  typi¬ 
cal..  We  had  skids  along  the  building,  and  you  might  find  two 
or  three  drums  along  the  side  after  the  drunaaing  operation. 

They  rolled  the  drums  up  to  this  platform  and  then  upended 
them  by  hand  up  to  the  wooden  pallet. 

Figure  125.  Tliia  is  another  typical  operation.  The 
fork  lift  brought  a  wooden  pallet,  loaded  the  bags  to  the 
tail  end  of  the  hlghusy  truck  and  then  the  men  buggy -loaded 
the  baga  one  at  a  time  into  tbs  truck.  The  same  thing  was 
done  with  the  loading  on  a  car. 

FigiQ*e  126.  As  an  approach  to  thia  probloa,  we  took  a 
drawing  of  the  plant  and  we  interconnected  —  the  point  on 
the  building  on  the  map  from  ^diiuh  the  material  was  moved. 

We  coaverted  everything  to  unit  loads  and  decided  that  the 
unit  load  would  have  to  be  used  somehow,  and  then  eoepressed 
tise  volutae  by  varying  the  width  of  line  between  the  varlcxui 
points. 

We  showed  Uiis  picture  to  the  plant  manager*  and  be  said, 
God,  that  can’t  be  our  place.*"  "Well,"  we  said,  "it  is," 
There  was  a  terrific  moveiaest  of  drum  materials  in  oxie  area 
and  a  similar  zsoveoent  both  ways  of  bag  materiala  bring  shipped 
ard  raw  materlsls  sent  back  in  another  area.  The  rest  ware 
more  or  less  incidental  compared  to  these  two. 

After  we  analysed  the  situation,  it  appeared  that  we 
mi^t  do  something  about  it,  Fir-t  of  all,  ve  might  eliminats 
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one  of  the  reoelTlng  end  ehipping  erees  end  aeke  Just  one. 

We  could  elso  inetell  e  aeene  of  Int^nsCL  transportetlon  thet 
would  reelly  do  -Uui  Job  with  e  adnlaoB  of  people  end  also  e 
nlnlEUD  eoount  of  aoveaent.  In  other  words,  let*&  say  that 
the  cheapeet  aaterials  handling  at  all  there  is  in  the  world 
is  Just  no  handling  at  all  —  aove  it  but  don’t  touch  it. 

Figure  127  is  lAat  ve  proposed. 

this  reorganisation,  we  got  rid  of  quite  a  few  trucks. 
Ve  also  found  another  thing  in  this  operation.  S&cb  of  these 
buildings  that  were  used  as  storage  areas  had  a  warehousesuui. 
All  ve  could  find  out  is  that  he  carried  a  little  black  book 
in  his  pocket  and  he  would  tell  the  fork  lift  operator  or  the 
truck  driver  there  to  get  vaxlous  aaterials  in  and  out.  Vs 
dsdLdsd  that  the  best  thing  to  use  was  a  trailer  train  system 
(Figures  128  and  129).  The  one  difference  between  thia 
trailer  train  and  ooet  others  we've  seen  around  the  country 
is  that  it  was  self-loading.  It  doean't  requira  the  aervicea 
of  another  fork  lift  or  other  power  equipment  at  the  various 
buildings.  These  buildings  didn't  all  have  sudi  equipnent. 

Vs  had  ground-level  operations  and  ve  had  aoaa  areas  fairly 
adjacent  to  the  aanufacturing  area  where  it  was  necaesazy  to 
actually  store  aaterial,  so  this  means  of  transportation  had 
to  be  self-sufficient. 

Vb  therefore  selected  two  6,000-poiu)d  lift  tracks  and  12 
tTtdlers.  Ve  tmed  strings  of  four,  as  a  rule,  and  would 
usually  havs  an  eortra  pair  for  Mch  train,  if  oeoessazy. 

Ve  equipped  these  trains  with  two-way  radio  control. 
Instead  of  operatixtg  on  a  regular  schedule,  ve  tiod  in  with 
the  dispatcher,  who  used  to  ride  around  the  plant  grounds  in 
a  Ford  truck,  tiyixsg  to  find  a  truck  to  do  the  Job,  How  he 
site  behind  a  desk  and  be 'a  gaining  weight,  I  'll  admit,  but 
nsvertheleaa  be  has  at  his  fisgertiF«  charts  on  all  of  the 
storage  areas  in  that  plant.  In  ovher  words,  when  a  train¬ 
load  of  material  is  moved  tc  storage,  he  tells  the  operator 
vbarc  to  place  it.  Vhen  it's  plaioed,  the  operator  ctdls  beck 
that  it's  so  ma^y  drms  of  such  and  such  a  material  at  this 
location.  bas  an  actual  running  knowledge  of  material  at 
the  plant  at  all  times  at  hie  fingertips.  The  other  two  boys 
at  the  fork  tracks  and  with  the  trailers  do  the  rest  of  the 
Job. 


Another  one  of  the  problems  v»  had  after  ve  integrated 
this  operation  was  the  handling  of  druse.  Remaid>«r,  we  bad 
two  shipping  points  at  one  time.  Then  thqy  reduced  it  to 
one,  smk.\nt  that  scmatimes  we  bad  as  much  ss  a  thousand 
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drussB  t*.  be  shipped  thrcmgh  one  building  in  one  afternoon; 
and  this  plant  being  xwaote  Aron  Pittsburgh,  the  trucks  would 
not  drop  their  boxes.  They  eia^sly  insisted  on  ccadng  in  3 
o^clock  in  the  afternoon  and  taking  their  load  then.  The 
result  was  we  had  to  ship  out  a  thousaiu}  or  five  hundred  droos 
in  tvo  or  tibsree  hours,  or  else  put  out  extra  shifts.  We 
selected  the  Liftnaatic  druca  device  (Fig\2re  130).  When  we 
jftotaited  it  on  a  hydr&uHc  lift  truck,  we  vent  or«  step  further 
so  that  ve  could  readi  across  the  pallet  and  get  the  second 
two  drums.  %  extending  the  grippere  forward  f  their  normal 
mounting  position  (Figure  131),  we  reached  the  second  tvo 
without  going  around  the  pallet.  Feeding  it  with  another 
truck  from  the  warehouse,  we  can  load  four  drums  a  minute 
with  two  men.  That  includes  the  necessary  stencilling,  ship- 
ping  records,  and  so  on. 

In  loading  a  car  or  a  truck,  you  do  not  alwys  load  your 
dnaas  tight  together.  Figure  332  gives  you  a  better  idea  of 
how  a  truck  can  be  loaded  —  two  drums  inside,  the  next  two 
outside  and  the  next  two  ^  L^ide,  and  so  on.  Ibis  same  kind 
of  an  item  will  band?.  3  r  packs.  It  will  handle  any  type 
of  steel.  We  *re  usi  .s  in  production  and,  incidentally, 
sevezvd  of  the  oil  co..;ranles  have  taken  quite  an  Interest  in 
the  idea.  Two  of  them  wanted  to  know  if  we  bad  it  patented. 

Ibe  next  problem  ve  bad  was  handling  the  bag  material. 

This  plant  proceed  about  50,000,CXX)  pounds  of  bag  materials, 
and  they  bad  previotsly  been  etored  on  the  wooden  pallets 
and  then  boggy-loaded  into  the  carriers. 

We  had  quite  a  few  customers  idio  wanted  palletized  ship¬ 
ments.  We  couldn’t  find  any  good  sixqple  solution  to  this 
probl«B  because  some  of  the  shipaents  bad  to  be  double-tiered 
in  order  to  get  the  adnimum  tonnage  in,  so  ve  developed  a 
pallet  of  our  own,  which  consisted  of  kraft  paper  with  tvo 
spiral  tubes  or  sleeves  on  either  side.  Figures  133  and  134 
show  the  pallet  and  a  typical  load  being  handled.  Wie  have 
been  shipping  all  of  our  output  from  that  plant  by  this 
method  during  the  past  year. 

To  go  back  to  recap.,  otar  labor  picture  ^Aen  we  started 
the  job  was  as  shown  in  Figure  135. 

Figure  136  is  vhat  happened  to  it  ^Aen  ve  got  throu^. 
comiag  down  on  tbs  calories  a  little  bit.* 

Figure  137  ebovs  what  happened  to  cur  operatirg  coats. 

At  the  left  is  the  original  vej  of  doiig  business ,  yard-handling, 
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shippings  TLe  nev  picture  is  at  the  riglit.  We  cut  jvist  a 
littlfii  over  50  percent  out  of  the  operating  cost  for  handling 
Vi thin  that  plant. 

One  of  the  after  —  what  do  you  call  it  when  you  fire  a 
big  gtin  —  eonetission  afterwards  |  is  that  what  it  is?  —  the 
thing  that  hits  you  after  the  gim  goes  off  --  in  other  words, 
one  of  the  concussion  waves  that  came  from  this  development 
was  the  paper  pallet  which  I  just  showed  you. 

We  have  learned  from  ac trial  experience  over  the  last  two 
years,  using  this  particular  pallet  method,  that  we  can  enjoy 
a  50  to  75  percent  reduction  in  unloading  and  warehousing 
costs o  Where  we  ship  out  materials  to  other  customers,  de¬ 
pending  on  the  type  of  loading  facility  which  we  have,  we  do 
or  do  not  save  any  money  using  the  paliet.  If  it *8  a  conveyor- 
loaded  cperation,  even  a  toothpick  would  be  an  added  expense, 
but  where  we  warehoirse  and  then  ship,  we  more  than  save  the 
cost  of  the  pallet  for  our  own  mes. 


OPERATING  COSTS 
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The  Age  of  Attachments 
Mr.  0.  B.  Carliss 

Director  of  Engineering,  Yale  Ik  Towne  Manufacturing  Coinpany 


Like  Mr.  Johnson,  I'm  going  to  try,  in  an  effort  of 
keeping  time  down,  to  give  you  a  little  word  picture  of  where 
we,  as  manufacturers  of  handling  equipment,  feel  that  we* re 
going  with  these  developments  in  materials  handling* 

In  materials  handling,  it  is  not  possible,  in  most, 
instances,  to  apply  complete,  or  anywhere  near  con5>lete, 
automation*  It *8  entirely  a  matter  of  degree.  The  economic 
law  of  diminishing  returns  applies  in  the  application  of 
automation  to  materials  handling  just  as  well,  as  it  does  in 
any  other  type  of  industrial  amsilyBis. 

Generally,  the  material  to  be  handled  is  so  diversified 
that  any  one  technique  or  system  will  only  solve  a  small 
portion  of  the  total  problem,  and  you  cannot  afford  the  capi¬ 
tal  investrvnat  that  would  go  with  applying  the  best  of  auto¬ 
mation  techniques  to  your  entire  problem. 

The  present  period  in  the  design  and  development  of  fork 
lift  trucks  has  been  called  the  age  of  attachments.  Attach¬ 
ments  are  devices  used  in  conjtmction  with  fork  lift  trucks 
and  show  the  degree  of  automation  that  can  be  practically 
applied  to  the  solution  of  some  of  these  problems, 

A  few  years  ago,  attachments  were  being  applied  to  ap- 
proKiaately  10  percent  of  our  own  gas  and  electric  truck 
shipments.  Today,  better  than  25  percent  of  the  trucks 
being  shipped  from  our  plant  are  equipped  with  atte.chments , 
most  of  them  being  hydraulic  in  their  operation,  and  this 
curve  eontinxies  to  rise  at  a  steady  rate. 

Now,  just  for  a  moment,  let  x:js  look  at  the  later  de¬ 
velopment  in  fork  trucks  first  and  then  turn  to  the  newer 
attach3aents ,  because  I  feel  that  the  two  go  hand-in-hand. 

The  latest  thing  to  hit  the  gas  truck  field  is  an  automatic 
transmission,  a  torque  converter  transmission,  developed  by 
practiceJLly  all  of  the  manufacturers  of  gas  trucks  and 
marketed  by  th«ft.  It  is  intended  primarIJLy  for  high-cycle 
operation  where  the  problems  of  driver  fatigue  enter  the 
picture. 

If  you*ve  ever  driven  a  fork  truck  for  eight  hours,  or 
for  an  ho\ar,  in  a  high-cycle  operation  with  plenty  of 
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changing  your  directions,  changing  your  speed,  hoisting,  tilt¬ 
ing,  lowering,  maneuvering,  you  will  find  that  the  torque  con¬ 
verter  —  the  automatic  transmission  —  which  eliminates  the 
need  for  clutch-pedal  operation,  is  of  vast  help  in  speeding 
up  this  operation.. 

We  have  spent  considerable  time  and  effort  in  the  develop¬ 
ment  of  time  studies,  and  that  in  itself  could  be  the  subject 
of  a  long  dissertation. 

Another  application  which  is  gaining  widespread  attention 
is  LPG,  the  application  of  liquified  petroleum  gas  to  fork 
trucks,  which  is  gcdng  on  at  a  considerable  rate.  Why?  Be¬ 
cause  it  gives  us  less  maintenance.  We  are  definitely  finding 
that  the  vise  of  the  dry  gas  fuels  is  a  contributing  factor  to 
longer  engine  life,  less  maintenance  cost,  lower  down  time, 

Nov,  higher  lifts  are  coming  into  the  picture.  Today 
it*s  ccaanon  practice  to  stack  2500  rolls  of  paper  28  to  30 
feet  in  the  air  and  do  it  safely.  That’s  a  far  cry  from  the 
12  feet  that  we  generally  consider  for  this  type  of  vehicle. 
Naturally,  it  requires  some  type  of  modification  in  the  de¬ 
sign,  Higher  lifting  speeds  are  definitely  in  the  cards.  The 
lifting  speeds  are  going  up,  and  most  of  the  manufacturers 
are  providing  trucks  in  the  range  of  two  to  six  thousaiid 
pounds’  capacity  with  lifting  speeds  scaaewhat  or.  the  order  of 
40  to  feet  per  minute. 

In  electric  trucks  there  has  been  a  very  interesting 
U-ttle  of  design  within  the  wsrehovising  field  in  the  ahort- 
covqiled  rider  stacker  as  cco5)ared  with  the  efforts  of  several 
of  the  manufacturers  of  electric  trucks  to  a  considerably  re¬ 
duced  over-all  length  electric  truck  of  the  three  to  four 
thousand  pound  class.  At  leasu  two  man>ifacturers  today  can 
offer  an  electric  truck  of  the  !«•, 000-pound  class,  what  we 
have  considered  the  normal  standard  in  the  past. 

Considerable  interest  is  being  shown  in  side  loaders, 
not  of  the  outdoor  operating  type  but  of  the  indoor  operat¬ 
ing  type,  in  areas  where  the  loads  are  long,  primarily 
cylindrical.  I  think  that  the  electronically  controlled 
tractor  which  follows  a  wire  or  painted  line  is  definitely 
a  step  toward  automation,  f indi 'g  its  primary  application 
in  warehousing,  in  order  picking,  which  is  a  tremendous 
problem,  a  problem  for  which  many  solutions  have  been  pro¬ 
posed  —  none  of  which  have  been  coospletely  satisfactory. 
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They  go  all  the  way  from  the  completely  automatic  ware¬ 
house,  which  Mr.  Meserole  has  so  ably  suggested,  which  is 
completely  punch-card  system  controlled,  and  he  has  proposed 
a  warehoxise  that  will  handle  the  items  commonly  found  in 
supermarkets,  ranging  from  a  nine- inch  square  cube  for  a  box 
of  spice  to  a  three-foot  cube  for  a  box  of  paper  towels  or 
toilet  tiss\ies,  most  of  your  paper  napkins  coii.^ng  in  that 
size  also.  He  proposes  to  distribute  these  by  ptmchcard, 
delivering  them  to  palletizirsg  machines  which  will  be  capable 
of  handling  the  various  sizes  and  combinations. 

However,  as  I  said  previously,  the  law  of  diminishing 
returns  applies,  and  you  can  come  along  with  rhis  electron¬ 
ically  controlled  factor  and  order  pickers;  and  in  an 
existing  building,  you  can  do  a  substantial  job  of  reducing 
your  man-hours  per  ton  mile. 

I  think  it  would  be  remiss  to  not  mention  the  safety 
devices  which  are  ccming  to  the  forefront  today.  Primarily 
among  these  is  the  safety  seat  in  a  fork  truck,  both  of  the 
gas  type  and  more  commonly  of  the  electric  type,  where  when 
the  operator  leaves  the  trwk,  the  power  in  the  case  of  an 
electric  truck  is  disconnected  amd  the  brake  is  applied; 
and  in  a  gas  truck,  after  a  given  period  of  time,  the  engine 
is  autcauatically  shut  off,  the  brakes  being  applied  immedi¬ 
ately  when  the  operator  leaves  the  truck.  If  you’ve  ever 
operated  on  the  piers  and  watched  those  men  junq?  off  the 
truck  and  watch  that  truck  plunge  down  the  Hudson  River, 
you’ll  know  what  I’m  talking  about.  You  will  eilso  know  if 
you  bad  to  fish  out  the  truck  amd  get  it  back  in  operation. 

Also  the  question  of  travelling  at  high  elevations  of 
lift  —  at  leaist  one  of  the  major  users  of  fork  trucks  in 
the  country  today  insists  that  the  truck  be  used,  equipped 
with  a  device  that  will  permit  operation  only  in  first 
speed  if  the  load  is  more  than  2k  inches  off  the  ground. 

The  newer  types  of  exan5)les  with  never  types  of  facing 
materials  —  you  saw  some  exan5)le8  of  that.  You  saw  the 
Liftomatic  drum-handling  attachment  with  a  clamp  being  used 
with  what  nany  of  us  would  call  a  fork  positioner,  a  meaM 
for  positioning  the  device  to  catch  hold  of  the  barrels, 
regardless  of  their  diameter. 

Some  of  you  may  be  familiar  with  the  so-called  ream 
clamp,  which  had  flexible  arms  and  pads  to  conform  with  the 
package.  There  are  other  competitive  types  of  clfagps  to 
that  on  the  market  doing  a  very  presentable  Job,  One  is  the 
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developcieat  of  aev  synthetic  friction  materials  vhich  are 
coated  on  to  the  metal  pads,  rather  than  using  rubber  pads 
vhich  are  put  on  with  some  adhesive,  or  this  friction  mater¬ 
ial  vhich  the  Kavy  has  been  using  in  some  of  their  chutes  is 
finding  s  place  as  a  covering  for  the  clamp  arms;  paper  roll 
clamps,  now  coma^rci&Uy  available  clamps,  ^riiich  will  reach 
from  10  inches  to  60  in  diameter;  paper  rolls  without  manual 
adjustment,  and  up  to  6,000  will  be  capacity;  lumber  handlers 
for  sideloading  piles  of  lumber,  as  into  a  trxick  —  not  the 
straddle-loading  which  you  saw  pictures  of,  but  the  device 
on  the  forks  of  a  truck  which  will  permit  you  to  come  into  a 
stack  of  lumber  in  a  normal  manner  and  then  discharge  it 
from  the  side  of  a  truck  into  a  car  or  a  truck. 

You  have  already  seen  the  barrel  clamps  of  the  Liftcmjatic 
type,  I  think  another  interesting  device  of  a  similar  nattire 
is  a  claa?)  which  catches  the  barreJ,  and  which  permits  forward 
duii5)ing  in  some  barrels  and  side  dun5>ing  in  others. 

Particularly  is^jortant  is  the  handling  of  chips  and  the 
processing  of  materials.  I  think  one  of  the  interesting  ap¬ 
plications  is  the  handling  of  hams,  where  they  pick  up  these 
half  tubs  of  hams  and  dtemp  them  forward  into  the  brine. 

The  Pull  Pack,  which  was  patented  by  the  Clark  Equipment 
Ccmqpaay,  and  under  which  most  the  fork  trxick  coogpanies  license 
the  paper  pallet  and  the  gripper  combination,  is  finding  con¬ 
siderable  interest,  I  think  as  people  get  more  familiar  with 
this  operation,  they  will  learn  the  valve  of  this  particular 
device,  and  it  will,  come  into  even  gi'eater  popularity. 

The  handling  of  this  new  collapsible  rubber  contaluer 
which  is  coming  on  the  market  is  presenting  some  problems, 
some  of  vhich  are  being  solved  by  the  use  of  a  gooseneck 
boom  mounted  on  a  standard  truck.  Interestingly,  just  before 
getting  started,  one  of  the  gentlemen  here  asked  me,  "When 
are  the  fork  truck  manufacturers  going  to  put  sideehifters 
on  all  their  trucks?"  Personally,  I  can’t  think  of  a  more 
important  feature  in  the  general  handling  of  material.  If 
you’ve  ever  tried  to  stack  material  and  do  a  good  housekeep¬ 
ing  job  —  particularly  as  the  heights  of  stacking  get 
higher  —  the  value  of  the  sideshifter  becewes  increasingly 
iaq)ortant.  It  i,.  available  I  think,  by  all  manufacturers 
for  ail  types  attachments  on  their  fork  positioners  where 
you  are  h^dling  a  multitude  of  sizes. 

I  know  there  is  a  tremendous  desire  to  standardize 
pallet  sizes,  but  the  difference  between  the  desire  and  the 
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fact  has  to  be  recognized  if  you*re  in  materials  handling, 
the  fork  positioner  is  yoxrr  means  to  afford  quick  and  easy 
shifting  of  your  forks  from  dimension  to  dimension  to  several 
sizes  of  pallets. 

Now,  there  is  a  whole  field  of  specialized  container- 
handling  which  can  be  characterized  by  the  handling  of 
refrigerators,  stoves,  or  home  appliances,  where  a  specialized 
type  of  clajip,  rotator,  and  sideshifter  is  used,  which  permits 
loading  freight  cars  with  the  first  rows  vertical  and  the 
upper  row  being  put  in  horizontal. 

The  magnetic  tinplate  clamp  is  a  good  example  of  the 
developments  which  we  are  experiencing  in  this  field.  It*s 
always  a  problem  to  handle  tinplate  becavme  it  must  be  handled 
carefully.  It  must  not  slide  piece  on  piece  as  it  is  being 
handled,  otherwise  you  will  scratch  the  tin  or  the  lacquer  or 
whatever  the  material  is  that  is  printed  on  it,  from  an  ap¬ 
pearance  standpoint;  and  all  in  all  it  becomes  a  pretty 
tricky  material  to  handle.  It  has  been  handled  successfully 
in  the  past. 

The  first  fork  truck,  I  think  I  can  say,  in  the  develop¬ 
ment  of  this  whole  fork  truck  industry,  stemmed  from  the 
handling  of  tinplate.  The  first  fork  trucks  ever  built  were 
forks  adapted  to  a  platform  pleui  to  stack  one  skidload  of 
tinplate  on  top  of  another,  but  the  earliest  tinplate  clamp 
trucks  were  built  to  apply  pressure  on  the  top  of  the  load 
in  order  to  keep  the  stack  frocn  sliding;  and  the  latest  are 
built  the  same  way,  with  one  exception.  This  magnetic  tin¬ 
plate  clamp  using  power  from  the  generator  on  the  gas  truck, 
or  the  battery  in  the  case  of  the  electric  truck,  holds  the 
tinplate  in  position  ^ile  it *8  being  transported,  and  then 
proceeds  to  reverse  the  cxirrent  to  discharge  the  load  when 
you* re  ready  to  set  it  down. 

The  problem  of  turning  tinplate  cv  •  between  operations 
involves  both  the  clamping  and  rotating  aeehanism.  That  we 
have  not  been  able  to  solve  uagnetically  and  still  resort  to 
mechanical  equipment. 

I  could  go  on  here  for  a  long  time,  but  this  is  jxost  a 
thimibnail  sketch  of  developments  which  the  industry  heis  corns 
forth  with.  There  are  many  others  on  the  boards,  and  most, 
of  thesfi  Cfi'relqpments  stem  from  the  requirement,  from  tb-* 
need,  from  the  man  whc  says,  "I  have  a  problem,”  and  I  tnink 
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that  there  is  no  field  of  activity  alone,  industrially,  where 
the  need,  the  necessity,  is  more  the  mother  of  invention  than 
in  the  development  of  these  new  attachments  for  fork  lift 
trucks . 
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Materials  Handling  As  An  Extension  of  the  Production  Line 

Mr.  J.  E.  Cave,  Siq>ervlsor,  Research  and  Development  Section 
Materials  Handling  Engineering  Staff,  Ford  Motor  Ctxqoany 


It *8  a  pleasure  to  be  with  you  and  be  part  of  this 
synqposiwn.  I  was  happy  to  accept  Mr.  Nicholson’s  invitation 
to  partleii>ate  because  I  am  a  sincere  believer  in  a  sound 
interchange  of  ideas  by  nien  with  a  common  problem,  although 
it  necessarily  must  be  attacked  in  a  different  manner  in 
diversified  industries* 

Too  often  we  are  inclined  to  be  ao  wrapped  in 
own  activity  that  we  don’t  take  time  to  see  what  the  other 
fellow  is  doing  in  his  backyard*  This  is  especially  true  of 
material  handling,  the  so-- called  neid>om  babe  of  the  manufac¬ 
turing  field,  which  is  constantly  being  clothed  with  new 
ideas*  Here  are  definitions  of  two  different  aspects  of 
handling  that  are  grouped  under  one  heading  in  some  coaqpan- 
les,  but  are  classified  as  separate  entities  by  Ford  Motor 
CoB^ny* 

"Material  handling"  is  the  actual  handling,  transport¬ 
ing,  and  storing  of  stock*  It  is  a  px^odiictlon  control  func¬ 
tion* 


"Material  handling  engineering"  iw  the  engineering  or 
developing  of  methods  and  equipment,  and  the  establishing 
of  standards,  procedures,  and  policies  for  the  application 
of  the  siethods  and  equipment  to  transporting,  storing,  and 
handling  operations*  It  is  a  oanufasturing  engineering  func¬ 
tion  vested  in  a  material  handling  engineering  department* 

We  sincerely  believe  these  two  definitions  create  two 
singular  tasks  which  are  most  effectively  acccs^llshed  in 
our  coaq?any  by  separate  organizations;  (l)  one  of  which 
deals  with  control,  (2)  another  which  de«^s  with  engineering* 

I  have  the  assignment  of  chasing  the  never-ending  rami¬ 
fications  of  No*  2,  the  material  handling  engineering  — 
that  is,  handling  from  shipping  dock  to  receiving  dock  to 
the  first  operation,  and  from  the  last  operation  to  storage 
and  shipping. 

We  consider  material  handling  engineering  an  extension 
to  the  production  line,  and,  in  keeping  with  modem  concepts 
and  the  topic  of  this  panel,  we  attempt  to  mechanize  handling 
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to  tbe  fullest  extent  possible  in  keeping  with  practicality 
and  sound  economic  analyses. 

This  principle  of  "Material  Handling  as  an  Extension  to 
the  Production  Line"  calls  for  sotaid  planning.  It  means  the 
same  type  of  engineering  that  is  given  to  prodviction  pro¬ 
cesses,  plant  layouts,  machine  tooling,  et  cetera*  It  calls 
for  a  material  liandling  plan  for  each  plant  on  an  engineered 
basis,  and  then  a  close  follow- througli  to  see  that  the  plan 
is  maintained  a«d  is  effective. 

Here’s  an  example  of  what  I  mean: 

We  standardized  on  three  basic  types  of  durable  con¬ 
tainers  --  the  corrugated  metal  bin  box,  the  collapsible 
wire  container,  and  the  tubiiLar  metal  rack. 

We  used  these  container  standards  as  the  basis  for  oxir 
industrial  fork  lift  truck  standards.  We  fovind  that  the 
Ji-,000  pound,  the  6,000  pound,  and  the  f,000  pound  fork  lift 
tirucks  woxJ.d  accomodate  desired  container  leads  for  practi¬ 
cally  all  of  our  handling  operations. 

We  then  developed  standard  gravity- roll  loading  and  un¬ 
loading  stations  and  concurrently  engineered  standard  gravi¬ 
ty-roll  Insteillatlons  for  our  highway  carriers.  These  sta¬ 
tions  and  trtick  installations  accomodate  the  standard  con¬ 
tainers. 

At  each  shipping  and  receiving  point,  there  are  two 
platforms  on  which  two  sections  of  roller  conveyors  are 
mounted  like  rails.  These  are  proi>erly  spewied  to  fit  the 
runners  on  the  standard  containers.  One  of  the  conveyors 
slopes  downward  to  carry  outgoing  shipments;  the  other  has 
a  reverse  slope  for  unloading.  Both  conveyors  have  counter¬ 
balanced  hinged  portions  which  adjust  to  the  height  of  the 
truck  floors. 

Matching  conveyor  strips  are  installed  in  the  van 
trailers.  Approach  ramps  are  engineered  to  put  the  trailer 
at  the  proper  angle  to  receive  or  discharge  a  loaid. 

This  engineered  combination  of  containers,  industrial 
trucks,  loading  and  unloading  stations,  and  gravity- roll 
equipped  van  trailers  has  permitted  us  to  mechanize  prac¬ 
tically  all  of  o\u*  interplaut  handling  in  the  Greater 
Detroit  area. 
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Containers  are  positioned  at  the  ixse  point  by  fork, 
trunk.  They  are  mechanically  or  hand-loaded,  depending  upon 
the  economic  and  practical  factors  involved.  They  are  picked 
up  by  fork  truck  and  carried  to  the  loading  station. 

The  fork  truck  positions  the  container  load  on  the  sta¬ 
tion.  When  the  station  is  filled,  an  operator  releases  an 
artic\ilatlng  device,  which  rolls  the  load  into  the  equipped 
von  trailer.  The  load  Is  transported  to  the  receiving  plant, 
where  it  is  rolled  on  to  an  imloading  station.  Containers 
are  picked  off  by  fork  ;n.'ck  and  taken  to  the  use  point. 

Enpty  containers  are  ref il  led  with  parts  the  receiving  plant 
ships  to  other  plahta,  or  empties  are  generated  to  the  load¬ 
ing  station  for  automatic  transfer  to  a  shipping  plant. 

There  are  approximately  $5 >000,000  worth  of  containers 
used  in  the  Interplant  moves.  An  investment  of  that  size 
demands  control.  Therefore,  we  established  a  somewhat 
unique  centrally  controlled  durable  container  program.  Note 
that  I  Tised  the  word  “durable Ova*  objective  is  to  use 
durable  containers  wherever  possible.  Wood  containers,  which 
were  once  very  coomon  even  in  intraplant  handling,  have  oeen 
replaced  by  dvurable  metal  containers  which  cost  much  less  per 
years  of  life,  and  which  also  eliminate  safety  hazards  to  men 
end  mater isQa  resulting  frcai  broken  boards,  splinters,  and 
pulled  fasteners. 

These  are  the  advantages  of  ova:  centrally  controlled 
durable  container  program: 

The  container  flo%ra  are  established  so  that  contalaers 
are  moving  in  scheduled  movements  and  are  kept  under  load  to 
the  fullest  extent  possible. 

The  usvsal  bill- in,  bill-out  procedure  beticeen  plants  is 
eliminated. 

Purchases  can  be  made  by  a  central  source  in  large 
qxuintitles  with  consequent  price  advantages. 

The  ccxitainers  are  repaired  at  a  central  source,  and 
maintenance  can  be  scheduled  and  controlled. 

Misapplication  of  containers  is  curtailed. 

This  program  is  admiziistered  by  our  Material  amdllag 
ISnglneerlng  Staff  Department.  All  plants  must  complete 
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container  surveys  which  are  verified  by  both  receiving  and 
shipping  plants.  The  application  of  the  container  to  the 
part  and  quantities  per  container  are  checked  by  the  staff 
departoent.  The  Production  Control  Department  verifies  con¬ 
tainer  floats,  and  establishes  a  container  distribution 
schedule  to  properly  sequence  container  aovements  from  plant 
to  plant.  The  material  handling  engineering  staff  allocates 
containers  to  vising  divisions,  and  container  expenses  are 
prorated  to  the  various  divisions  on  the  basis  of  allocated 
use. 


flSiis  program  has  been  In  operation  for  several  years 
and  has  been  very  sviccessful.  It  has  been  es^anded  to  in¬ 
clude  supplier  movements  so  that  automatic  handling  can  be 
realized  from  the  vendor*s  production  line  to  our  own. 

For  Instance,  brakes  are  manufewstured  for  vb  by  the 
Kelsey-Eayes  Cosqpany  In  Jackson.  Michigan,  which  is  approxi¬ 
mately  65  miles  from  our  Rouge  Plant.  Brakes  are  placed  on 
our  Ford-owned  standard  rack  pallets,  picked  up  by  fork 
trucks,  transported  to  our  Rouge  area  plants,  removed  by 
fork  truck,  and  conveyed  directly  to  the  use  point.  We  allo¬ 
cate  the  rack  peLLlets  to  the  Kelsey-Hayes  Ccspany  on  a 
deposit-rate  basis  with  dollar  adjustments  made  every  60 
days. 


They  are  happy  with  our  type  of  rack,  and  we  realized  a 
substantial  piece  price  reduction  in  reciucnending  the  use  of 
the  centrally  controlled  rack  in  lieu  of  a  pallet  pack  which 
they  formerly  esployed. 

A  good  example  of  a  mechanized  extension  to  the  produc¬ 
tion  line  involving  centrally  controlled  containers  is 
reflected  in  the  shipping  of  forgings  from  our  Canton,  OhiO; 
plant  to  the  Metropolitan  Detroit  area. 

The  hot  forgings  are  positioned  in  special  hot  metal 
containers  which  are  set  aside  for  coollzig. 

They  are  then  transferred  into  these  collapsible  wire 
containers  and  fork  trucks  place  the  container  loads  on 
specially  equipped  flat-bed  rail  ears. 

The  cars  are  received  in  Detroit,  unloaded  by  fork 
truck,  and  taken  directly  to  the  production  operation  or 
placed  in  interim  storage.  When  positioned  at  the  production 
line,  they  are  positioned  on  tilt  stands,  which  permit  wcrk- 
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Isyel  feeding  by  laachine  operators. 

Another  exaqple  of  automat ic  handling  as  an  extension  to 
the  production  line  is  portrayed  in  engine  shipping.  The 
engines  used  to  be  mechanically  placed  on  conveyors  with  an 
air  hoist  and  conveyed  to  the  shipping  dock*  They  were  then 
taken  off  the  conveyor  by  air  hoist  and  placed  in  a  cradle. 
They  were  manually  taken  from  the  cradles  and  placed  on  tvo- 
wheeled  dollies  and  rolled  into  the  car* 

They  were  then  manually  positioned  on  end- in  trunnions 
and  locked  in  position*  The  engines  were  shipped  in  a  seml- 
coiq>leted  condition,  without  carburetors,  generators,  et 
cetera* 

Today  the  full,  dressed  engines  are  carried  by  power  and 
free  conveyor  to  a  location  adjacent  to  the  rail  dock*  They 
are  atctomatically  positioned  in  specially  engineered  railroad- 
owned  shipping  racks*  The  rack  is  then  automatically  trans¬ 
ferred  by  roller  conveyor  to  a  flat-bed  station,  where  it  is 
tiered  >  The  tier  is  picked  iqp  by  fork  truck  auad  placed  in  a 
rail  car* 

The  loaded  engine  ear  is  then  shipped  to  our  branch 
assembly  plants* 

As  I  mentioned  in  our  opening  paragraph,  the  things  that 
we  achieve  in  different  ccispaRles  are  done  in  different  ways 
with  the  sasie  restilts* 


The  racks  are  unloaded  by  fork  truck*  ^Hiis  multiple 
faandling  device  removes  the  railrcad-ofwned  rack  coaqplement 
of  engines  and  positions  them  in  one  of  our  standard  racks* 
The  engines  are  then  conveyed  by  fork  truck  to  the  use  point* 
Again,  2U1  automatic  extension  to  the  production  line* 

I  mi£^t  add  that  thia  automatic  handlJug  was  made  possi¬ 
ble  by  the  fact  that  engine-design  cods idei'at ions  were  gir  s^n 
to  handling  and  shipping.  Special  concessions  were  made  In 
the  design  of  the  engine  for  the  sole  purpose  of  ecomomie 
handling. 


The  factor  of  correlating  design  with  shipping  and 
handling  is  too  often  overlooked  or  sluffed  off  by  responsi¬ 
ble  people.  Many  times,  a  material  handling  engineer  is 
given  a  part  and  told  to  ship  and  handle  it.  Design  has 
reached  a  stage  where  it  is  too  late  to  change.  Had  the 
material  handling  engineer  been  given  the  oj^ortunity  to 
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comment,  he  might  have  effected  a  substantial  savings  by  rec- 
QSfflssGdatiQns  that-  vould  Kot  defeat  product  performance.  Per¬ 
haps  a  priiaary  cocsmandmect  of  product  design  today  should  be: 
"Thou  must  engineer  for  shippi-^g  and  handling,”  I  say 
"primry"  because  matei‘ial  hai.dj,.ing  represents  to  us  20  per¬ 
cent  to  40  percent  of  every  manufacturing  dollar.  That  kind 
of  money  warrants  design  consideration. 

An  example  of  design  consideration  plus  automatic  han¬ 
dling  as  an  extension  to  the  production  line  can  be  portrayed 
by  roof  hanullr'^  and  shipping. 

The  roofs  \ised  to  be  designed  witn  the  cowl,  front  and 
rear  windows  as  con5)onent  parts  of  unit  design.  They  were 
hand-placed  on  conveyors,  transported  to  shipping  docks,  hand- 
removed  from  the  conveyor,  carried  into  a  railroad  car,  and 
hand-placed  in  special  dunnage  installations. 

Now,  the  cowl  and  window  freimes  have  been  removed.  The 
roof  comes  off  the  press  line  and  is  placed  in  a  shipping 
cradle.  Th-:*  cradle  is  picked  i^)  by  fork  tiuick  and  carried 
directly  into  a  railroad  car,  where  it  is  locked  in  place. 

At  the  <:5>pos:,te  end  of  the  line,  fork  trucks  with  a  sling  at¬ 
tachment  remove  the  roofs  and  place  them  on  a  dolly,  A  tow 
tractor  conveys  them  to  the  tise  point. 

We  can  load  approximately  1,000  psuaels  in  a  conventional 
railroad  car  as  opposed  to  IOC  which  could  be  loaded  in  the 
specially  equipped  cars  by  the  old  method. 

Again,  this  automatic  extension  to  the  production  line 
was  a  re8\ilt  of  good  product  design, 

1*11  close  by  saying  I  am  personally  a  little  perplexed 
by  the  varied  meanings  that  have  already  been  given  the  word 
"automation.”  This  was  actually  a  Ford-coined  word,  ised  to 
explain  refinements  in  production  planning  which  have  i>even 
taking  place  for  years,  "Automation"  is  Just  a  word  to  ex¬ 
plain  the  normal  evolution  of  recurring  technological  im¬ 
provements.  It  applies  to  all  technological  improvements  in 
production  tooling  as  well  as  the  continuing  tnqprovements  we 
are  making  in  our  material  handling  equipment  and  methods. 

It  is  the  result  of  proper  planning,  iagproved  tooling  and  the 
application  of  that  tooling  to  the  best  possible  advantage. 

All  of  the  hullabaloo  we  hear  about  automatic  plants  can  be 
placed  in  the  same  category  as  the  Army  without  a  foot  sol¬ 
dier.  It  Just  won’t  win. 
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Although  this  panel  is  concerned  with  automation  and  the 
machinery  of  material  handling,  I  would  like  to  talk  on  plant 
layout  as  it  affects  material  handling. 

Early  in  working  career,  I  spent  two  years  vrith  two 
different  companies,  working  on  the  design  of  conveyors. 
During  these  years  and  since,  I  have  seen  many  cases  of  con¬ 
veyors  being  used  as  an  excuse  for  poor  layout.  In  other 
words,  the  conveyor  was  installed  to  move  something  from 
where  it  was  to  where  it  should  be,  whereas  if  the  layout  had 
been  correct,  it  would  have  been  where  it  should  have  been  in 
the  first  place. 

Conveyors  are  an  example  of  one  of  the  many  material 
handling  tools  available  to  us.  The  point  I  am  making  is 
that  frequently  material  handling  equipsnent  is  used  because 
the  naterial  is  not  where  it  should  be  and  through  good  lay¬ 
out  the  rose  of  material  handling  equipment  can  be  minimized. 
For  that  reason,  I  would  like  to  spend  a  few  minutes  here 
speaking  on  the  subject  of  plant  lasrout  as  it  affects  mate¬ 
rial  handling, 

I  am  going  to  speak  about  our  experiences  at  Johnson  & 
Johnson,  because  I  think  it  will  be  more  interesting  to  dis¬ 
cuss  actual  cases  than  theory,  Johnson  &  Johnson  distributes 
its  products  to  domestic  customers  through  four  warehouses 
located  ats  New  Brunswick,  New  Jersey;  Chicago,  Illinois ; 
Dallas,  Texas;  and  Menlo  Park,  California,  Menlo  Park  is 
located  just  a  few  miles  below  San  Francisco,  Our  Menlo  Park 
plant  contains  o\ir  nenrest  warehouse  or  shipping  center,  and  I 
will  confine  ny  talk  to  the  layout  of  tiiat  plant.  This  Ship¬ 
ping  Center  was  put  in  operation  a  little  less  than  a  year 
ago. 


In  shipping  to  our  cvistoraers,  about  20$  of  the  cases  are 
picked  and  handled  in  pallet  quantities.  About  70^  of  the 
cases  are  picked  as  individual  cases.  About  2$  of  the  cases 
we  ship  contain  items  being  shipped  in  less  than  case  quan¬ 
tity  or  what  we  call  *•  loose  goods," 

In  designing  a  shipping  operation,  one  of  the  first 
tilings  that  must  be  decided  is  whether  you  will  fill  your 
orders  by  picking  stock  from  the  warehouse,  or  whether  you 
wi?'  stablish  a  picking  line.  The  advantage  of  establishing 
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a  nicking  line  for  filling  orders  is  that  the  order  picker  is 
required  to  walk  or  travel  less  distance  to  obtain  the  stock 
to  fill  the  order.  On  the  other  hand,  an  additional  movenent 
of  stock  is  necessary  as  the  picking  line  itself  must  be 
filled  with  bulk  quantities  from  the  warehouse.  If  you  have 
a  great  many  items  and  small  qixaii titles  of  each  of  them,  it 
usually  pays  to  pick  directly  from  the  warehouse.  In  our 
case,  wiiere  we  have  relatively  few  items  and  relatively  large 
stocks,  it  pays  to  establish  a  picking  line. 

Figure  138  shows  the  layout  of  our  picking  line.  There 
are  a  nur.ber  of  things  to  be  considered  in  designing  a  pDck- 
fng  line.  This  particular  line  was  designed  with  three  mat¬ 
ters  uppermost  in  our  minds; 

1»  Short  walking  distance  on  the  part  of  the  order 
picker, 

2,  Careful  consideration  of  the  activity  of  each  item 
in  the  line  in  respect  to  its  position  in  the  line  and  the 
quantity  of  stock  to  be  stored  on  ohe  line, 

3,  The  use-  of  minimum  floor  space  consistent  viith  the 
volumes  to  be  handled, 

A  man  filling  an  order  normally  passes  through  this 
U-shaped  path,  which  is  a  short  distance  to  travel,  consider¬ 
ing  all  the  stock  that  he  passes.  On  the  outside  of  this 
path  there  are  pallets  of  stock  on  the  floor.  These  repre¬ 
sent  our  largest  voliime  items.  You  will  notice  that  on  the 
left  there  is  room  for  two  pallets  on  the  floor,  and,  on  the 
right,  three  pallets  on  the  floor,  Fresli  stock  is  supplied 
from  the  o’ltside  aisle,  whereas  orders  are  being  filled  from 
the  inside  aisle#  By  this  arrangement  the  men  doing  the 
picldjig  are  not  interfered  with  by  the  delivery  of  new  stockp 
and  the  stock  is  rotated  because  it  is  being  picked  from  one 
side  while  it  is  being  supplied  from  the  other  side* 

On  the  inside  of  the  main  picking  '  'la,  there  are  pal¬ 
let  racks  vn.th  a  pallet  of  the  same  iter.  .Ui  both  the  top  and 
the  bottom  positions.  The  case  picker  is  normally  selecting 
stock  from  -the  bottom  posj.tion,  but  ohere  is  extra  stock  on 
the  top  position  so  that  he  is  not  delayed  by  rrinning  out  of 
stock.  The  next  slower  moving  items,  or  our  ”B"  items,  are 
put  there.  On  the  back  aisle,  there  are  pallet  racks  on 
either  side.  In  the  bottom  position  are  our  next  slower  mov¬ 
ing  items,  or  ’’C"  items.  In  the  top  position  are  our  "D” 
items,  still  slovrer  in  movement.  In  the  very  back  of  the 
picking  line  are  the  slowest  moving  items,  kno\-;n  as  "E"  and 
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and  "F"  items.  The  items  are  thus  positioned  in  six  cate¬ 
gories,  based  on  their  voloT’-'e  of  movement.  The  case  picker 
viix.h  his  truck  normally  stays  in  the  reLatively  short  main 
aisle  from  vrhich  he  can  pick  about  80,j  of  the  cases  to  be 
shipped,  Ke  can  obtain  another  18;-  of  the  cases  needed  by 
taking  short,  cuts  to  the  back  aisle*  Orders  for  stock  from 
the  back  aisle  usuallj’-  amount  to  one  or  tvjo  cases  only.  He 
would  normally  go  to  tiiis  aisle,  obtain  the  stock  and  carrj’’ 
it  to  the  tinick  which  he  has  left  in  the  main  aisle.  It  is 
rarely  necessary  for  the  case  picker  to  {'o  to  the  extreme 
back  of  the  picking  line,  as  the  movement  of  these  items  is 
such  that  they  are  norraLly  shipped  in  less  than  full  case 
quantity. 

Figure  139  shovjs  the  layout  of  the  sh.ipping  center  in 
v;hich  o’ar  picking  line  is  installed.  Having  designed  this 
case  pickiiig  area,  we  next  wrapped  th.e  warehouse  aro’ond  it. 
Stock  coming  into  th-is  plant  by  rail  is  stored  on  the  right- 
hard  side  of  the  warehouse.  Stock  to  be  manufactured  in  this 
plant  is  stoi-ed  on  the  left  side  of  the  varehouse. 


In  all  our  warehousing  operations,  we  are  very  fussy 
about  the  proper  rotation  of  slack,  ./e,  therefore,  like  to 
have  aiiy  one  item  stored  in  at  least  tvjo-pallet  rows  so  that 
V79  can  remove  stock  for  ship'ient  from  one  rov;  and  place  incom¬ 
ing  stock  into  a  dj.fferent  ro^7.  Calculations  were  made  to 
deterrrdne  how  deep  the  pallet  ro’ws  shoul-i  be  for  storing  each 
item  which  'we  stock,  ./e  found  an  interesting  thing  in  making 
these  calculations  in  that  the  calculations  proved  in  most 
cases  that  we  sh.ould  use  shallovrer  depth  ro'ws  than  we  would 
have  ass'uicd  just  through,  experience,  ..'e  would  have  assumed 


tiiat  the  deeper  the  rows  vrithin  reason,  the  more  economical, 
as  they  consume  less  aisle  space  per  pallet  stored.  Calcu¬ 
lations,  hovJe‘'''er,  showed  tiiis  not  to  be  altogether  tr’ue.  If 
a  row  is  designed  to  hold  niiie  pallets  deep  and  three  pallets 
higii,  there  vrould,  of  course,  be  twenty-seven  pallets  of 
stock  in  tre  row  xfien  filled.  To  obtain  rotation,  vje  empty 
a  row  co;n?Letely  tesor?  putting  any  more  stock  in  it.  It 
follows  that  in  the  case  of  the  nine-deep  row,  twenty-seven 
pallets  jrrust  be  consunod  before  this  space  is  available  for 
aoy  oti.er  stock,  A  row  Gne"h.ali  as  deep  vio’fld,  of  course,  be 
a.v.'iilable  twi.co  as  fast. 


You  will  notice  fiat  the  eisiles  on  the  other  side  of  the 
warehouse  h-sve  been  given  double  lette»’S,  The  pallet  rovrs 
are  numbered.  If  a  stock  has  a  iouble  letter  and  a  number, 
it  is  tnoi-m  immediate] y  that  it  is  on  the  left  side  o'f  the 
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Fisvxre  1);0  shows  our  stoch  locator  card,  i-Jhen  an  item 
cones  into  the  viarehouse,  this  card  is  referred  to  by  product 
number.  On  the  card  is  circled  the  most  economical  depth 
pallet  row  for  the  storage  of  the  particular  item  or  if  it 
were  a  very  small  running  item  a  pallet  rack  would  be  desig¬ 
nated,  This  particular  slide  shov/s  that  this  iteia  should  be 
stored  in  a  nine-d.cep  row  on  the  left-riand  side  of  the  ware¬ 
house,  The  left-hand  side,  which,  contains  double-l.ettered 
aisles,  has  been  desigr^.ted  by  circling  the  double  X’s  on 
the  carl.  Other  pertDJient  information  is  conta.lned  on  this 
card,  including  the  pallet  pattern  as  shown  in  the  extreme 
right-hand  comei',  vVe  have  .standardized  on  our  pallet  pat¬ 
terns  to  facilitate  interplant  shipments  and  so  thiat  pallet 
quantities  can  be  given  on  customers*  price  lists  for  pro¬ 
ducts  which  move  in  pallet  quantitj’". 

In  entering  the  rows  where  the  incoming  stock  is  to  be 
stored,  such  as  "BB2"  and  "DO^"  as  shown  on  the  sample  card, 
a  different  colored  pencil  is  used  each  month,  Wien  stock 
is  called  for,  the  oldest  row  of  stock  is,  of  course,  used 
up  first,  Vihen  a  row  is  completel}'  depleted,  it  is  crossed 
out  again  with  the  colored  pencil  being  used  that  particular 
month,  T)ms,  by  looking  at  these  cards  and  the  colors  of 
the  entries,  you  can  see  the  month  that  the  stock  first 
started  to  go  in  a  particular  vow  and  the  month  triat  the 
stock  was  depleted  from  the  rovr, 

AIj.  om'  fork  trucks  are  equipped  >ri.th  radicf'.  V/hen  a 
row  in  which  a  fork  truck  is  placing  incoming  stock  becomes 
fj.lled,  the  fork  truck  operator  call''  the  stock  locater  clerk 
on  the  radio,  A  new  row  number  is  gj.  .'•en  to  the  fork  truck 
and  entered  on  the  card  by  th.e  stock  T.ocater  clerk,  Like- 
vrise  when  a  fork  truck  takes  out  the  last  pallet  of  a  row, 
he  calls  the  stock  locater  clerk  by  radio  to  inform  him  that 
this  ren-r  has  been  depleted  so  that  it  can  be  crossed  off  the 
card. 


Figure  D;!  shov;s  the  stock  locater  clerk  looking  at  his 
stock  location  car'^s  and  talking  to  one  of  tl'.e  fork  trucks 
over  the  radio.  The  peg  board  which  is  seen  behind  the  stock 
locater’ s  right  hand  represents  all  the  pallet  rows  and  pal¬ 
let  racks  available  in  the  warehouse,  Vftien  a  peg  is  in  the 
board  opposite  a  paidiicular  pallet  ro\-;  number,  it  indicates 
that  that  row  is  empit;'',  Vflien  an  empty  row  is  assigned  for 
incoming  stock,  the  peg  is  nat\irall;/  removed,  v/lien  a  full 
row  becomes  empty,  a  peg  is,  of  course,  replaced  in  the  board. 
In  addition  to  the  radios,  this  man  also  lias  a  two-way  inter¬ 
com  system  connecting  him  with  the  picking  line.  There  are 
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several  microphones  located  in  the  pjcldLnj'  line  so  that  a 
case  picker  can  talk  to  the  stock  locator  clerk  from  any  posi' 
tion  in  the  picking  Line#  This  is  used  so  that  if  the  stock 
piclcer  notices  some  of  his  stock  becoming  low  in  spite  of 
routine  repleni.shment,  he  can  inform  the  stock  locater  clerk, 
who  vri.ll  dispatch  new  stock  to  the  line  by  calling  one  of  the 
fork  trucks  on  the  radio*  This  stock  locater  clerk  also  han¬ 
dles  the  bills  of  lading  vrhich  you  will  notice  in  the  pigeon¬ 
holes  in  front  of  him* 

Figure  1/^2  shows  the  truck  used  by  the  case  picker* 

After  the  picking  line  VTas  designed,  equipment  had  to  be 
selected  upon  which  to  assemble  orders*  Everything  from 
hand  tinicks,  jpallet  movers,  dragline  trucki ,  tov/  trains,  and 
radio-controlled  trucks  were  considered*  We  found  thirough 
synthetic  time  stvidies  that  a  truck  vjhich  would  handle  ap¬ 
proximately  eighty  cubic  feet  of  stock  would  be  most  effi- 
c,  ant  for  ovir  particular  orders  and  this  parti cu3ar  picking 
line*  It  was  for  this  reason  that  this  truck,  which  holds 
tvro  pallets,  -was  chosen  and  specially  built  for  ^ls, 

Case  picking  assignments  are,  therefore,  made  up  in 
nniltiples  of  eighty  cubes*  A  large  order  could  call  for 
several  trips*  As  many  as  five  Siialler  orders  could  be  made 
up  into  an  assignment  for  one  trip*  The  largest  order  is 
placed  on  the  bottom,  the  next  largest  order  in  the  middle, 
and  the  small  orders  on  the  top  and  so  positioned  in  a  rack 
which  is  seen  on  the  truck  so  that  all  the  information  vrhich 
tlie  case  picker  needs  is  available  to  Irim  without  shuffling 
any  but  the  smallest  orders* 

Figure  li;3  is  a  view  of  our  loose  goods  picking  section* 
You  will  notice  that  the  stock  is  held  in  qvrick  pick  bins* 

It  is  fed  from  the  back  and  delivered  by  gravity  to  the 
front*  The  advantage  of  these  bins  is  that  a  maximum  number 
of  items  can  be  made  available  to  the  man  picking  the  stock 
in  a  minimum  vfalking  space.  In  adopting  these  gravity  feed 
bins  in  place  of  shelving  which  vre  used  previously,  the  dis¬ 
tance  to  be  walked  jji  selecting  stock  was  cut  in  half*  One 
man  both  picks  and  packs  the  loose  goods  stock  needed  to  fill 
aji  cider.  He  is  the  only  one  that  ever  sees  it*  There  are 
no  checkers  or  inspectors,  Vfe  feel  in  general  that  industry 
has  taken  too  much  responsibility  from  tlie  'worker.  These 
:nen  knovi  that  they  have  the  responsibility  to  fill  the  order 
properly  and  if  an  error  is  made,  there  is  no  question  as  to 
vmo  has  made  the  error*  They  feel  the  responsibility  and 
very  fev;  errors  result* 
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We  use  IBM  tabulating  equipment  to  type  our  invoices  and 
shipping  papers.  The  tabulating  cards  are  prepunched  both 
for  customer  information  and  for  product  iriformation  and  are 
stored  in  “tubs"  for  easy  selection.  There  are  a  number  of 
advantages  to  this  system.  One  is  that  much  of  the  work  is 
done  in  advance  of  receiving  the  order.  The  customers*  cai'ds 
contain  the  correct  name  and  address  of  the  customer,  the 
routing,  the  salesman’s  number,  tenritory  number,  class  of 
trade  number,  etc.  All  this  js  prepared  in  advance  and  pre¬ 
checked  to  make  sxire  that  it  is  right.  The  same  is  true  of 
the  product  cards.  They  contain  the  coirect  nomenclature  for 
the  product,  the  cost  code  number,  the  location  of  the  stock 
in  the  picking  line,  the  correct  price  for  the  particular 
class  of  trade,  the  weight  of  each  case,  the  freight  classi¬ 
fication,  etc# 

Figure  Hiii  shows  a  shipping  order  which  has  been  edited 
and  is  ready  to  be  sent  to  the  Shipping  Department,  On  the 
second  item  of  this  order  the  customer  has  oidered  twenty 
cases  of  four  oa,  cotton.  There  are  twenty-four  cases  of 
this  item  on  a  pallet.  It  is  obviously  cheaper  to  remove  four 
cases  from  a  pallet  of  twenty-four  rather  than  pick  twenty 
cases  from  the  case  picking  line.  This  order  has  thus  been 
edited  so  that  twenty  cases  are  not  pj.cked  from  the  case  pick¬ 
ing  line  but  rather  a  pallet  of  ti-ienty-four  is  obtained  from 
the  warehouse  and  the  fork  truck  operator  on  his  way  to  the 
dock  drops  four  of  the  cases  off  at  the  picking  line  position. 
These  large  volume  orders  are  stored  as  mentioned  before  on 
the  outside  aisles  of  the  picking  L'^Jie  so  that  the  fork  truck, 
in  doing  this,  is  not  interfering  with  the  case  pickers.  The 
third  item  on  this  order  calls  for  eighty  cases  of  Bab;--  Povr- 
der.  In  tliis  instance,  forty  cases  are  stored  cn  a  pallet 
and  the  order  Jias  been  edited  so  that  two  pallet  loads  are 
delivered  to  the  dock. 

In  addition  to  the  above,  cases  and  weights  hiave  been 
added  by  freight  classification  so  that  the  bill  of  lading 
can  be  prepared.  You  will  also  rrtice  on  the  top  of  the 
order  some  entries  which  indilcat*  the  number  of  cases  to  be 
delivered  to  the  dock  by  pallets,  the  niunber  of  cases  coming 
from  the  picking  line,  the  niamber  of  loose  goods  items,  and 
the  number  of  pallets.  These  are  all  used  for  an  independent 
cross-check  when  the  order  is  stencilled  and  checked  at  the 
docks.  The  red  tag  pinned  to  the  top  of  the  order  is  to  in¬ 
dicate  that  there  are  pallet  movements  on  the  order.  The 
warehouse  location  of  the  pallets  must  be  entered  on  the 
order  when  it  arrives  in  the  Shipping  Department.  This  flag 
makes  it  unnecessary  to  examine  all  the  orders  to  find  which 
ones  contain  pallet  movements. 


632 


i-.r,  L.  J,  Bardsley 
Panel  Session  3-5 


'.'/ednesday  PM  Ocb*  12,  19SS 


Fi^nre  ll;5  sho^s  our  bill  or  ladings  You  vrill  notnoo 
that  a  stencil  has  been  attached  to  it.  In  one  t^^iin^  vrLth 
an  electric  tj^^iei-rriter,  the  stencil  is  cut  and  the  bill  of 
lading  is  headed.  It  is  interesting  to  note  that  our  order 
niunber  and  orr  bj.ll  of  lading  number  are  identical  aiid  that 
this  number  is  also  cut  on  the  stencil.  This  makes  it  very 
easy  to  check  any  question  about  a  shipment.  Tliere  is  no 
need  for  cross  references  betv/een  bills  of  lading,  orders, 
etc. 


Orders  are  sent  from  the  office  to  the  ShippiJig  Depart¬ 
ment  via  a  pneumatic  tube.  It  probably  vrould  have  been 
cheaper  for  us  to  deliver  the  orders  once  an  hour  by  a  mes¬ 
senger  the  short  distance  to  the  Shipping  Department,  This, 
however,  would  put  a  batching  operation  in  the  flow,  if 
orders  were  sent  to  the  Shipping  Department  once  an  hour,  the 
lucky  order  would  get  there  immediately,  but  the  one  that  bias 
just  missed  the  messenger  would  be  delayed  one  hour.  The 
average  order  would  be  delayed  one-half  hour.  By  installing 
this  pneumatic  tube,  on  the  average,  one-half  hour  is  saved 
in  cur  shipping  time  as  compared  i-dth  hourly  messenger  deliv¬ 
ery. 


Fig’ore  lU6  shows  a  specially  designed  office  on  the  ship¬ 
ping  floor;  These  two  supendsors  run  the  whole  warehouse. 

The  iTian  on  the  left,  you  i-ri.ll  recall,  runs  the  stock  locator 
sj'atem.  He  also  supervises  the  fork  truck  and  receiring  opera¬ 
tions  and  has  all  the  contacts  with  the  outside  truckmen. 

The  man  on  the  right  does  all  the  scheduling  and  is  responsi¬ 
ble  for  the  assembling  and  checking  of  orders.  This  office 
is  at  a  location  where  the  loose-goods  packers,  the  case  pick¬ 
ers,  and  the  fork  truck  operators  moving  stock  to  the  dock 
can  conveniently  get  their  acsignnents.  The  procedures  are 
interesting  but  too  detailed  to  describe  at  this  time. 

Figure  1U7  shows  a  close-up  of  the  scheduling  desk. 

Most  of  the  bins  shown  represent  car3rier  routings,  I  night 
add  that  use  as  few  carriers  as  possible  consistent  with 
good  service  to  our  customers,  Vfe  prefer  to  give  the  few 
carriers  that  we  use  good  quantities  of  business  so  that 
they  are  interested  in  giving  us  go-od  service,  A  number  of 
areas  are  shioped  in  full  trailer  loads  onlv. 

Figure  lii8  shenre  our  pick-up  bloi'.ter.  Our  major  car¬ 
riers  keep  empty  trailers  in  our  dock  doors  at  all  times  and 
are  represented  on  this  sheet.  The  regular  pick-up  carriers 
which  cone  in  each  day  are  shown  at  the  top  of  this  form. 

The  "X"  under  a  number  is  the  time  the  carrj.er  is  due  in. 

The  "L”  shown  two  hours  before  the  "X"  in  the  time  that  loose 
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^oods  «:iuuld  be  sebeduled. 


‘Kj  OliWWil  WtlV^  uexv/iv 


the  "X"  is  the  time  case  goods  should  be  scbedviled.  As  these 
operations  are  completed,  the  "L,"  "C"  and  ■■X"  are  circled. 

If  the  carrier  was  due  in  at  three  o’clock  and  did  not  get 
in  until  four,  the  circle  would  be  placed  under  four  o’clock. 
At  the  end  of  each  week,  the  sheet  goes  to  the  Traffic  Man¬ 
ager,  vrho,  at  a  glance,  can  see  iX  the  carriers  are  coming 
in  on  time.  At  the  bottom  of  the  sheet  are  shown  carriers 
which  are  only  called  in  on  occasion.  The  wiggly  line  shows 
the  time  the  telephone  call  was  made  to  the  carrier.  Under 
it  is  the  initial  of  the  man  making  the  call.  The  ’’X"  shovw 
the  time  the  carrier  promised  to  be  in  and  the  circle  shot-re 
the  time  the  carrier  actually  came  in. 


Figure  llj9  shows  the  layout  of  the  dock  area.  Zones  "A." 
and  "3"  are  where  orders  are  placed  to  be  checked  and  sten¬ 
cilled  prior  to  loading  into  trailers  of  out  major  carriers. 
These  trailers  are  parked  in  doors  1  to  ?•  The  pick-up  area 
on  the  right  feeds  orders  to  pick  up  carriers  loaded  at  dock 
8,  although  9  and  10  are  avaiinble.  The  floor  spots  in  the 
pick-up  section  where  the  orders  are  checked  and  stored  to 
await  the  pick  up  are  coded.  This  location  code  is  entered 
on  the  bill  cf  lading  so  triat  v;hen  the  carrier  arrives,  the 
man  on  the  dock  knows  ilmnediately  where  the  ordei-s  are  for 
this  carrier. 


Figure  150  shenrs  a  shipping  order  completely  checked 
and  includes  at  the  bottom  the  date  and  the  time  the  order 
was  actually  shipped.  This  paper  is  sent  back  to  the  office 
by  way  of  the  pneumatic  tube  to  release  the  invoice. 

Figure  l5l  sho^-^s  a  trailer  being  loaded ,  The  dock 
board  is  of  interest.  It  operates  hydraulically  and  moves 
in  and  out  as  well  as  up  and  a own.  You  vdll  also  notice  that 
the  board  is  made  up  of  indivld\ial  fingers.  These  accomodate 
themselves  to  a  truck  wliich  is  not  level  due  to  a  soft  spring, 
tire,  or  vir.even  loading.  This  board  was  originally  designed 
hy  Johnson  &  Johnson,  though  it  is  nov;  manufactured  by  an 
outside  supplier  and  available  commercially. 


This  plant  has  tuimed  out  to  be  a  very  efficient  one 
based  on  the  actual  cost  of  its  operations  during  the  first 
eiglit  months.  Although  it  handles  substantial  volumes,  a 
min'ijnum  of  material  handling  cquiimient  is  needed  because 
careful  attention  lias  been  given  to  its  lajnsut. 
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New  Concept  in  Distribution  and  Warehousing,  Calviinent 
Industrieil  District  Project  -  Scwnething  New  In  Freight  Cars 

\t  1  4  U 

c  JLi.  T  j,' v.*  v/ vx.xxk 

President,  Footlik  Associates 


I  am  glad  Mr.  Bardsley  went  ahead  of  me  here.  One  reason 
for  that  basically  is  that  1  want  to  give  you  a  realistic  ap¬ 
proach  as  to  how  to  make  the  bxiildlng  he  showed  you,  an  auto¬ 
matic  warehovise,  how  it  might  be  done  and  how  you  might  lead 
up  to  it. 

First  of  all,  I  have  had  the  assignment  in  the  last  few 
months  to  look  into  the  crystal  ball  and  prophesy  what  is 
going  to  be  needed  in  1965  and  develop  automatic  warehouses 
for  that  period.  To  do  that  we  have  to  use  the  realistic  at¬ 
titude  in  that  general  direction  and  if  you  are  to  take  what 
is  available  to  you  today  in  the  way  of  automatic  pallet 
holders,  autcsaatlc  pallet  unloadero,  in  the  way  of  accumula¬ 
tor  conveyors,  selective  chutes,  fork  trxicks,  automatic  order 
releases  and  one  more  that  I*d  like  to  give  you,  which  was 
Just  introduced  yesterday,  which  is  the  pallet  retriever,  then 
we  actiially  have  the  facility  to  sake  the  automatic  warehouse 
and  make  it  today  the  thing  we  might  like  to  have  in  1965., 

To  go  about  doing  it  we  have  to  know  scaaething  about  the 
facts  that  we  have  to  work  with:  One,  how  much  of  each  item 
is  produced?  Two,  what  period  of  time  is  provided  to  produce 
this  iHiterial  In?  Third,  is  production  consistent?  And, 
four,  how  Biuch  will  our  anticipated  sales  increase  within  the 
period  of  the  next  ten  years?  And  there  we  are  really  looking 
into  the  crystal  ball. 

Now,  we  also  need  one  more  figtire  and  this  one  is  chang¬ 
ing  every  day.  In  an  operation  such  as  he  showed  you,  you 
will  find  the  amovint  of  time  he  can  shift  a  full  carload  or 
truckload  is  rapidly  decreasing.  The  method  of  purchasing 
is  such  that  we  want  more  t\irnovers  which  means  they  are 
taking  less  in  each  time  and  handling  operation,  less  in  the 
warehouse,  so  as  a  res\xlt  of  that  you  will  find  frcvo  LCL  and 
LTL  standpoint  \isually  the  percentage;  and  this  is  the  per¬ 
centage  taking  over  the  candy  and  some  of  the  drug  industry. 

It  is  running  in  the  ratio  of  60  percent  on  small  orders  and 
4C  percent  on  full  car-trxjck  loads. 

Now,  the  next  thing  is  the  number  of  items  we  have  to 
handle,  and  the  last  is  to  redxiee  that  to  how  many  of  those 
items  that  we  have  to  handle  are  fast  enou^  moving  that  we 
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can  put  tbeu  in  our  autoiaatic  setups 

Nov,  I  will  try  to  develop  rigJit  in  front  of  you  the 
automatic  warehouse  and  how  it  c«ui  operate  and  then  reduce 
it  back* 

Our  so-called  automatic  warehouse  is  fed  from  our  pro¬ 
duction  lines.  At  one  end  of  the  warehouse  and  under  closed 
docks  ve  would  have  a  series  of  trucks,  our  closed  truck 
docks.  Oiu*  rail  siding  would  be  along  the  edge.  We  start 
feeding  in  this  building  froa  the  production  line*  When  we 
start  ouu  we  go  to  case  loaders  in  boxes*  They  are  spread 
out  and  go  in  accumulator  conveyors  which  are  directly  above 
storage.  In  other  words,  these  are  hanging  from  the  ceiling. 
With  the  high  storage  method  today  we  can  use  the  high  cell¬ 
ing  inside  our  entire  warehouse  area. 

From  the  accumulators  we  go  off  on  right  angles  or 
straight.  When  we  go  off  straight  we  go  into  chutes  or 
selective  slots.  These  selective  slots  hold  the  items  which 
we  have  to  ship  and  they  are  able  to  accumulate  as  much  as 
100  to  120  items  per  slot* 

Items  are  released  by  means  of  electrical  ia5>ulse  or 
loechanlcal  releases  and  one  man  can  push  a  button  or  use  the 
card  that  he  had  his  order  written  on,  to  automatically  re¬ 
lease  the  items  he  wants  in  the  amounts  indicated  on  the 
order.  As  the  items  travel  on  the  delivery  conveyor  other 
eq.Tilpment  applies  the  address  stencil  and  the  order  continues 
and  goes  right  out  into  the  trtick. 

When  slot  ;jnits  are  full,  ve  route  the  overflow  around 
into  automatic  pallet  loaders.  From  this  point  the  fork 
trucks  take  the  comodity  and  set  it  in  the  storage  areas, 
which  could  be  anywhere  within  the  building  proper  in  this 
manner  * 

Now,  if  there  is  an  item  that  comes  off  the  production 
line  only  one  day  a  week,  natiiraHy  we* re  going  to  need  to 
replenish  our  operating  stock  from  the  palletised  reserve. 

To  do  that  we  have  a  pallet  \inloader,  which  feeds  into  the 
slot  units. 

These  units  here  will  hold  the  equivalent  of  a  pallet 
load  of  merchandise. 

Now,  when  we  have  to  ship  out  In  the  manner  of  a  truek- 
loeid  or  carload,  we  would  use  a  pallet  retriever  which  will 
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take  the  pallet,  shoot  it  out  from  under  the  load,  hold  the 
load  right  on  the  fork  itself,  go  in  the  truck  and  push  the 
entire  load  off  the  forks  onto  the  truck  or  car.  An  installa¬ 
tion  of  this  type  rxins  $250,000. 

We  have  a  system  that  is  flexible.  As  far  as  the  auto¬ 
matic  stuff  is  concerned,  ve  can  make  it  as  autcsmtic  as  ve 
want  to  fit  the  time  or  period  of  year  we  want.  If  we  change 
products,  it  is  ver;/  easy  because  all  we  have  to  do  here  is 
change  whichever  sxots  they  are  going  into. 

So  that  is  how  you  can  take  and  make  an  automatia  ware- 
hoijse  a  reality  and  you  can  make  it  a  reality  for  now,  for 
five  years  from  now  or  ten  years  fron  now,  and  pretty  soon 
you  will  see  a  few  of  these  that  are  taldb^  place, 

Managemexst  today  is  trying  to  look  into  the  future.  In 
one  instance,  one  of  these  units  will  be  set  down  in  the 
center  of  265  acres  of  land,  with  the  idea  that  the  sanafas- 
turer  is  going  to  build  his  entire  system  of  plants  around 
this  tmlt  feeder  to  take  advantage  of  savings. 

This  entire  system  is  planned  to  operate  with  no  more 
than  five  people  when  it  Is  exitirely  mechanized. 

So  XKUch  for  that. 

We  have  sonethlng  we  have  been  working  oizt  for  the  last 
six  months.  Many  of  you  have  gone  through  the  process  of 
trying  to  unload  a  boxcar  and  handle  goods  in  boxcars,  so  you 
will  be  interested  in  this. 

It  is  a  railroad  car  with  overhead  garage  doors  on  the 
side.  You  can  get  into  it  right  from  the  side  and  take  your 
goods  out.  Each  of  the  coipartaents  is  the  exact  width  of  a 
highway  trailer.  We  in  essence  have  five  highway  trailers 
set  side  by  side  pulled  by  a  railroad  engine.-  Each  of  these 
CQsypartments  in  turn  can  be  divided.  The  interior  of  this 
car  is  white  plastic,  the  exterior  is  red  plastic.  As  far 
as  dust  and  filth  that  you  see  ordinarily  in  these  cars,  you 
won’t  see  it  here. 

The  other  thing  we  xaight  convey  is  that  ordinary  box¬ 
cars  are  designed  to  take  100,000  pounds  of  wei^t.  This 
car,  being  \jsed  almost  exclusively  for  food  stuff  or  bag 
materials,  we  distribute  that  100,000  pounds  over  the 
entire  car,  so  we  require  less  steel  understructure  than  you 
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need  In  the  ordinary  boxcar. 

This  car,  with  a  series  of  doors  like  this,  eoaes  pretty 
close  to  the  cost  of  a  regular  car  with  only  one  door  in  the 
stiddle . 

Figure  152.  Looking  down  at  the  car  from  the  top,  shows 
the  way  the  interior  is  lined  tqp.  You  can  go  in  like  with  a 
highway  trailer  and  then  dividing  the  coiqpartioents  with  a 
piece  of  corrugated  00  the  items  don*t  interlace. 

One  thing  that  ve  have  to  watch  is  that  the  cases  are 
not  allowed  to  be  loose.  That  is  why  I  asked  the  question 
in  another  session  as  to  what  they  were  doing  to  try  to 
avoid  such  difficulties.  Yesterday  in  Chicago,  without  any 
rehearsal  whatsoever,  this  ear  was  txnloaded  in  11  minutes 
with  tiro  fork  truck  operators  before  an  audience  of  1100 
people. 


UNIT  LOADS  handled  like 


Fig. 
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B6.  Administration  of  Packaging  and  Materials  Handling  Programs 
Chairman,  Dr.  John  Immer 
Work  Saving  International 
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Administration  of  Plackaging  and  ^{aterials  Handling  Programs  within  the  Navy 

Mr.  C.  K.  Hall 

Office  of  Navsil  Material,  Department  of  the  Navy 


It  has  been  said  that  the  best  way  to  develop  an  under¬ 
standing  of  a  subject  is  to  explain  it  to  someone  else.  When 
the  subject  involved  is  as  complex  as  the  structure  of  a  mili¬ 
tary  organization  and  as  vast  as  required  by  the  magnitude  of 
government  operations,  the  project  becomes  one  of  garganttian 
proportions  either  to  understand  or  explain.  Rather  then 
expend  your  valuable  time  with  a  detailed  resume  of  Navy  or¬ 
ganizational  structtire,  I  am  going  to  attempt  to  disect  the 
goliath  and  bring  forth  a  few  of  the  more  important  facts 
which  are  essential  to  a  basic  understanding  of  how  we  oper¬ 
ate  and  Triiy  we  do  it  that  way. 

As  the  topic  assigned  includes  the  administration  of 
both  packaging  and  materials  handling  programs,  the  first 
thrust  of  ny  hypothetical  cleaver  will  be  to  separate  these 
two  and  bring  the  packaging  facet  to  the  light. 

Since  the  disasterous  revelations  of  uiaterial  deteriora¬ 
tion  early  in  World  War  II,  which  were  nentioned  by  Mr.  Pike 
on  the  first  day  of  this  Symposium,  the  Navy,  along  with  the 
other  military  departments,  has  maintained  an  active  packag¬ 
ing  program.  As  recently  as  July  28,  19^h,  the  Secretary  re¬ 
affirmed  the  responsibilities  of  the  various  elements  of  the 
Depaurtment  of  the  Navy  in  this  important  insurance  type  pro¬ 
gram.  The  Chief  of  Naval  Operations  and  the  Ccmimandant  of 
the  Marine  Corps  head  up  the  planning  staffs  which  determine 
the  operational  requirements  of  the  fleet.  The  Chiefs  of  the 
several  technical  bureaus  develop  and  procure  the  equipront 
(ships,  planes,  guns,  etc.)  needed  to  fulfill  the  established 
operational  requirement.  The  Chief  of  the  Bureau  of  Supplies 
and  Accounts,  as  head  of  the  Navy’s  integrated  supply  system, 
is  responsible  for  storing  and  maintaining  supply  support  of 
the  material  developed  by  the  Bureaus  and  accepted  by  the 
planning  groups.  The  Chief  of  Naval  Material,  in  whose  office 
I  am  employed,  is  responsible  for  the  establishment  of  over¬ 
all  policies  concerning  the  production,  procurement,  and 
storage  maintenance  of  the  Navy  supplies.  Intertwined  in  the 
whole  operation  is  the  Navy  Packaging  Board,  which  serves  in 
an  advisory  capacity  to  the  Chief  of  Naval  Material  and  tends 
to  consolidate  and  coordinate  the  thinking  and  actions  of  the 
technicians  emplcyed  by  the  various  bureaus  and  the  Marine 
Corpjs.  The  organization  which  develops  a  new  equipment  is 
responsible  for  determining  the  packaging  requirements  of  the 
material  it  develops.  This  is  essentially  tte  organization 
of  the  Navy  for  equipment  development,  supply  and  packaging. 
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Before  it  is  practical  to  bring  a  similar  picture  of  the 
materials  handling  program  into  focus,  I  must  take  another 
swing  of  our  hypothetical,  cleaver  and  cut  the  materials  han¬ 
dling  function  in  two.  For  clarity,  materials  handling  in 
warehouse  and  storage  type  operations  must  be  separated  from 
handling  in  production  shops  aind  similar  industrial  type 
operations. 

As  pointed  out  earlier.  The  Chief  of  the  Bureau  of  Sup¬ 
plies  amd  Accounts  is  responsible  for  the  storage  of  liavy  mate¬ 
rial  and  equipment.  It  is  logical  then  to  expect  this  offi¬ 
cer  to  be  responsible  for  determining  the  equipment  needed  to 
handle  material  into  and  out  of  the  storage  facilities  and 
related  operations.  Tliis  logical  conclusion  is  indeed  an 
established  fact  and  the  Materials  Handling  Branch  of  the 
Storage  Division  of  the  Bureau  of  Supplies  deterniines  equip¬ 
ment  requirements  for  such  operations  and,  in  addition,  serves 
as  single  service  purchase  assignee  for  all  lift  trucks  pur¬ 
chased  within  the  Department  of  Defense, 

The  admi.nistration  of  materials  handling  in  production 
shops  and  industrial  typo  operations  is  much  more  difficult 
to  bring  into  focus.  This  fact  is  partly  due  to  the  rapid 
evolution  of  modern  military  materials,  partially  a  result 
of  the  procedures  (sometimes  callet.'’  red  tape)  which  the  Con¬ 
gress  feels  are  necessary  to  safeguard  the  public  funds,  and 
partially  a  product  of  the  relatively  recent  advent  of  mate*- 
rials  handling  as  a  separate  function  in  a  production  opera¬ 
tion. 


Basically,  the  responsibility  fo^'  Naval  shipyards,  ammu¬ 
nition  loading  plants,  aircraft  overhaul  and  repair  activities, 
anu  the  like,  is  assigned  to  the  Chief  of  the  technical  bureau 
which  is  primarily  concerned  with  the  end  product  produced. 
Responsibility  for  the  handling  of  equipment  through  these 
plants  starts  with  the  management  engineer  in  each  bureau  and 
filters  down  to  the  production  engineer  or  foreman  at  the 
activity.  Most  military  operated  production  plants  are  essen¬ 
tially  large  job  shops  v,'hich  must  be  prepared  to  tackle  ary 
job  which  may  be  assigned.  Because  of  the  numerous  short  runs 
of  unlike  items  wliich  militaiy  shops  must  produce,  carefully 
studied  and  detailed  plant  and  equipment  layouts  are  infre¬ 
quent.  In  those  instances  where  a  continuing  volume  of  simi¬ 
lar  products  are  to  be  maintained,  production  lines,  are  set 
up  using,  for  the  most  part,  equipment  vMch  is  already  avail¬ 
able  in  the  plant  or  ^vliich  can  be  obtained  without  a  special 
appropriation  or  major  reshuffling  of  the  equipment  budget. 
V^hsn  a  special  appropriation  is  required,  the  time-lag,  occa¬ 
sioned  by  routine  appropriation  procedures,  will  be  from  three 
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to  five  years.  This  frequently  means  that  the  characteris¬ 
tics  of  the  item  being  serviced  will  be  considerably  changed 
from  the  original  item  and  the  production  layout  must  be 
further  revised  to  bo  efficient.  Delays  of  this  kind  are 
not  the  resiilt  of  wilful  effort  on  the  part  of  any  individ¬ 
ual,  rather  they  are  the  result  of  the  complex  procedures 
and  justifications  ^diich  are  required  by  law  to  safeguard 
the  expenditure  of  public  funds.  Problems  of  this  nature 
complicate  government  operations  far  more  than  the  average 
business  man  realizes. 

As  Mr.  Pike  noted  on  Monday  morning.  Materials  Handling, 
as  a  separate  industry,  is  of  relatively  recent  origin.  In 
the  warehousing  and  shipping  field,  we  in  the  Navy,  because 
of  the  magnitude  of  our  problem,  have  developed  eqaipnient  and 
procedures  udiich  are  accepted  as  guides  by  industry.  In  the 
production  field,  however,  we  are  looking  to  you  leaders  frcni 
Indus tiy  to  show  us  the  way. 

In  the  audience  at  this  meeting,  tJiere  are  several  Navy 
representatives  who  will  be  listening  with  real  interest  to 
every  suggestion  which  you.  Dr.  linmer,  or  Mr.  Webber,  or  any 
person  attending  this  session  may  offer.  When  the  Chairman 
opens  the  meeting  to  questions,  I  will  be  pleased  to  attempt 
to  answer  your  inquiries. 

Thank  you  for  your  attention. 
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Administration  of  Packaging  and  Materials.  Handling  Program  in 
the  Department  of  the  Army 

Mr*  H*  M*  Lovelace 

Storage  and  Distribution  Division,  Office, 

Deputy  Chief  of  Staff  for  Logistics,  Department  of  the  Army 


ify"  remarks  will  be  confined  to  the  Army  supply  phases  of 
packaging  and  materials  handling*  I  will  not  cover  the  Army 
industrial  phases  of  packaging  and  materials  handling* 

Staff  responsibility  for  development  and  supervision  of 
packaging  and  materials  handling  policies  and  procedures  in 
the  Department  of  the  Arny  is  established  with  the  Deputy 
Chief  of  Staff  for  Logistics*  Staff  Memo  NumV«r  U  states 
that  the  Storage  and  Distribution  Division  "supervises  Amy 
storage  activities,  including  materials  handling,  loading, 
receiving,  sliipping,  packaging,  packing,  and  marking  methods 
and  techniques  for  supplies  and  equipment  to  be  stored  and 
the  care  and  preservation  of  supplies  in  storage*" 

a*  The  technical  aspects  of  packaging  policies  and  pro¬ 
cedures  and  materials  handling  equipment  standardization  and 
specifications  are  the  responsibility  of  Standards  Branch, 
Procurement  Division,  Deputy  Chief  of  Staff  for  Logistics, 
and  are  contained  in  MIL  and  Federal  Specifications  and  Stand¬ 
ards* 


b*  Storage  and  Distribution  Division,  Deputy  Chief  of 
Staff  for  Logistics  (DC/S  LOG),  is  responsible  for  the  de¬ 
velopment  of  policies,  procedures  and  staff  supervision  for 
depot  operations  and  supply  functions  at  Department  of  the 
Ar^  (da)  installations  in  Continental  United  States  (COMJS) 
and  oversea  commanJo*  Included  in  these  responsibilities 
are  the  operational  phases  of  preservation,  packaging  and 
packing  and  materials  handling*  Approved  packaging  specifi¬ 
cations  and  criteria  are  utilized  in  packaging  operati  ons 
performed  at  Department  of  the  Amy  installations* 

As  stated  before,  ' Deputy  Chief  of  Staff  for  Logis¬ 
tics  has  staff  respoiisiciiity  and  supervision  over  packaging 
and  material5j  handling  policies  and  procedures  for  DA*  These 
DA  policies  and  procecbu^s  are  followed  and/or  implemented 
by  the  Chiefs  of  Technixal  Services  and  Hie  Adjutant  Gerxral, 
the  C0M.13  Army  Commanders,  and  the  Oversea  Commanders  at  DA 
supply  installations  under  their  control*  (TM  38-ii02  and 
AR  780-10)* 
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The  Commanding  Officer  of  each  supply  installation  in 
COMJS  and  oversea  commands  is  responsible  for  the  applica¬ 
tion  of  DA  packaging  and  materials  handling  policies  and  pro¬ 
cedures.  Ths'  performance  of  these  functions  is  a  responsi¬ 
bility  of  the  Chief,  Storage  Division,  at  each  supply  instal¬ 
lation  (SR  780-^-!). 

In  DA  the  materials  handling  and  operational  packaging 
functions  are  the  responjibility  of  storage  offices  at  all 
ecitelons  of  ccranand. 

Definitions  of  ’’materials  handling”  and  "packaging”  are 
contained  in  the  DA  Dictionary  of  United  States  kray  Terras, 

SR  320-5-1,  dated  November,  1953* 

a.  "Materials  Handling  -  the  movement  of  material,  other 
than  by  ccxnmon  carrier,  into  and  out  of  storage,” 

b,  "Packaging,  in  storage  operations,  cleaning,  preserv¬ 
ing,  wrapping,  waterproofing,  and  identifying  one  or  more 
identical  items  as  a  unit.” 

In  connection  with  the  overall  application  of  the  word 
"packaging,”  the  Amy  also  includes  the  terms,  "preservation,” 
"packing,"  "marking,"  and  "care  of  supplies  in  storage.” 

These  are  also  defined  in  the  Dictionary  of  U.  S.  Army  Terras. 

A  Joint  Military  Packaging  Training  Course  is  conducted 
at  the  Rossford  Ordnance  Depot,  Toledo,  Ohio,  for  personnel 
of  the  three  military  departments  and  industry.  This  course 
is  available  to  military  and  civilian  personnel  of  the  Array, 
Navy,  Air  Force  and  liarine  Corps,  and  civilian  personnel  from 
industry.  Each  Array  technical  service  3^  allocated  a  certain 
number  of  personnel  spaces  for  each  course.  The  course  is 
designed  to  instruct  and  train  pei^onnel  in  all  phases  of 
packaging,  including  experience  on  preservation,  packaging 
and  packing  lines  at  the  depot.  Approximately  5>200  military 
and  civilian  personnel  from  Amy  supply  installations  have 
attended  the  course  c^t  Rossford  since  it  began  in  October 
1950. 


Based  on  DA  policy,  thie  Storage  Division  of  each  supply 
installation  is  responsible  for  training  all  storage  person¬ 
nel*  This  responsibility  includes  materials  handling  equip¬ 
ment  operators  and  operational  packaging  personnel. 
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a*  The  lat6-st  policy  and  procedure  £ot  on“th6“Job  train¬ 
ing  of  materials  handling  equipment  operators  is  contained  in 
tl’ie  first  increment  of  the  Joint  Storage  and  Materials  Han¬ 
dling  Manual,  dated  June,  1955*  The  Amor  number  on  this  man¬ 
ual  is  TM  7li3“200#  The  Joint  Storage  and  i^laterials  Handling 
Manual  is  applicable  uniformly  to  the  Amor,  Navy,  Air  Force 
and  Marine  Corps*  The  procedures  in  the  Joint  Manual  for 
conducting  the  training  course  for  materials  handling  equip¬ 
ment  operators  are  complete  and  do  not  require  further  im¬ 
plementation* 

b*  Prior  to  publication  of  the  materials  handling  equip¬ 
ment  operator  training  procedures  in  the  Joint  Manual,  the 
Army  used  DA  manuals,  TM  21-302,  dated  February,  19ii5>  and 
TM  21-302-A,  dated  December,  19ii5»  subject*  '‘Operator  Selec¬ 
tion  and  Training,  Materials  Handling  Equipinent*" 

c*  DA  personnel  who  have  completed  the  Joint  Military 
Packaging  Training  course  and  who  are  employed  at  Army  sup¬ 
ply  installations,  form  the  nucleus  of  instructors  to  conduct 
on-the-job  training  in  preservation,  packaging,  packing,  and 
marking  methods  and  techniqiies*  Thjeir  knowledge  and  experi¬ 
ence  also  benefit  the  Amy  through  work  performed  in  preserva¬ 
tion,  packaging  and  packing  operations* 

Within  the  Department  of  the  Amy,  the  Quartermaster 
General  is  responsible  for  specifications,  requirements, 
funds,  purchase  and  inspection,  storage  and  issue,  and  main¬ 
tenance  of  standard  materials  handling  equipment  (SR  700-51- 
155)*  in  connection  with  this  responsibility.  Army  Regula¬ 
tion  AR  728-39OO-I,  subject:  "Operation  and  Use,  Utiliza¬ 
tion  of  Materials  Handling  Equipment,"  was  published  22  March 
1955*  This  regulation  sets  forth  the  responsibilities  and 
procedures  for  compiling  and  reporting  data  pertaining  to 
the  utilization  of  powered  materials  handling  eqvdpment  at 
depots  and  ports  of  embarkation  in  the  continental  United 
States • 


a*  Commanders  of  Army  depots  and  ports  in  CONLtS  are 
responsible  for  obtaining  maximum  efficiency  in  the  opera¬ 
tion  of  powered  materials  handling  equipment  sonsonant  Tdth 
the  discharge  of  assigned  missions* 

b*  The  Quartermaster  General  is  respx>nsible  for  the 
allocation  and  control  of  pxjwered  materials  handling  equip¬ 
ment  in  accordance  with  the  needs  of  each  installation  and 
for  providing  technical  supervision  and  guidance  in  its 
utilization* 
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c*  Each  depot  and  port  keeps  a  daily  operating  log  for 
each  piece  of  powered  materials  handling  equipment  which 
shows  number  of  hours  the  piece  of  equipment  was  in  operation, 
the  idle  time,  deadline  time,  and  time  in  scheduled  mainte¬ 
nance*  This  information  is  consolidated  for  the  monthly  re¬ 
port  and  includes  the  percent  of  utilization  for  each  piece 
of  equipment  during  the  month*  The  reports  are  forwarded  to 
The  Quartermaster  General’s  office  each  month  for  consolida¬ 
tion  and  analysis  of  data*  The  Quarter  Master  General  fur¬ 
nishes  one  copy  of  the  consolidated  report  with  analysis 
quarterly  to  Deputy  Chief  of  Staff  for  Logistics  and  to  each 
Chief  of  Technical  Service* 

d*.  The  information  ccmpiled  on  the  reports  are  used  by 
the  heads  of  technical  services  and  commanders  of  depots  and 
ports  as  a  management  tool  to  insure  proper  application  of 
equipment  to  the  Amy  materials  handling  program*  Applica¬ 
tion  of  information  generated  by  the  proced\ires  will  result 
in  overall  econocy  in  supply  installations  and  establishment 
of  materials  handling  fleets  at  a  level  required  for  normal 
operations  * 

A  Department  of  Defense  Instruction,  Number  UlU5*ll>  was 
published  29  August  1955,  subjects  “Material-S  Handljjig  Equip¬ 
ment  Utilization  and  Allowances**'  The  purpose  of  this  DOD 
Instruction  is  tos 

a*  Establish  uniform  criteria  for  determining  the  quan¬ 
titative  requirements  and  allowances  for  peacetime  and  for 
mobilization  operations  for  the  principal  items  of  materials 
handling  equipment* 

b*  Provide  a  means  for  determining  the  quantities  of 
each  -type  of  equipment  required  by  an  installation  to  per¬ 
form  its  materials  handling  fimctions  under  its  normal  mis¬ 
sion* 


c*  Prescribe  reports  and  management  data  pertaining  to 
the  effective  application  of  criteria  and  management  analysis 
of  the  equipment  utilization*  The  DCD  Instruction  is  appli¬ 
cable  to  Army,  Navy  and  Air  Force* 

The  Office,  Deputy  Chief  of  Staff  for  Logistics  has  taken 
action  to  implement  DC®  Ins  true  bio-i  UlU5*ll  for  the  Depart¬ 
ment  of  the  Amy*  The  new  Instruction  is  applicable  to  depots, 
depot  storage  branches,  supply  centers,  air  and  waxer  termi¬ 
nals  (including  ammunition  terminals)  and  holding  and  recon- 
signment  points  in  CONJS  and  oversea  commands*  Utilization 
factors  for  materials  handling  equipment  are  based  on  an 
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age  of  the  utilisation  potential  during  an  eight  hour  work 
period*  Where  appropriate,  alinwances-  have  ueen  aiade  for 
deadline,  scheduled  ship  maintenance,  operator  maintenance, 
and  similar  elements  which  prohibit  full  time  productive  use* 
The  factors  shown  are  considered  as  representing  the  minimum 
effective  utilization* 


UTILIZATION  FACTORS,  PO//ERED  MATERIALS  HANDLING  EQUIPMENT 


Minimum  Utilization 


Equipment,  _ Factor 


Tnick,  Fork  Lift  *50 
Tractor,  wheeled,  warehouse  *50 
Crane,  Track,  V.'arehouse  St  Industrial  *25 
Truck,  Lift,  Hand,  Pallet  Type  *60 
Truck,  Fixed  Platform  *60 
Truck,  Straddle,  Carry  *50 


A  coordinated  .DA  preservation.  Packaging  and  packing 
policy  was  developed  by  DCofS  for  Logistics,  27  July  195U, 
covering  "Levels  of  Protection"  (changes  2  and  3>  AR  7U0-i5)* 
The  statement  of  policy  on  Levels  of  Protection  was  published 
to  emphasize  econotoy  in  preservation,  packaging  and  packing 
of  supplies*  The  statement  of  policy  and  the  levels  of  pro¬ 
tection  are  quoted  for  your  informationj 

Quote  Paragraph  U,  AR  7UO-15^,  chan^tes  2  and  3* 

a*  Implementation  of  the  DA  policy  on  levels  of  protec¬ 
tion  is  a  responsibility  of  the  Chiefs  of  Technical  Services 
for  aJ.l  supplies  under  their  control* 

b*  On  20  July  1955#  a  Department  of  Defense  Instruction, 
iNWber  Ul00*lU,  was  published,  subject:  "Uniform  Preserva¬ 
tion,  Packaging,  Packing  and  Marking  of  Items  of  Military 
Supply*"  This  DOD  Instruction  sets  forth  six  objectives,  and 
incorporates  the  three  levels  of  preservation,  packaging  and 
packing  that  I  quoted  from  AR  7UO-l5* 

The  military  departments  are  responsible  for  implement¬ 
ing  the  DOD  Instruction*  In  the  Amy,  DCof  S  for  Logistics 
is  responsible  for  publishing  the  implementing  policy* 

Chiefs  of  Technical  Services  develop  the  detailed  procedures 
for  the  preservation,  packaging  and  packing  of  their  supplies, 
based  on  the  DA  policy*  Application  of  procedures  is  a  respon¬ 
sibility  of  all  supply  installations  in  CONUS  and  oversea 
commands* 
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Detenninatj  on  as  to  the  effectiveness  of  DA  policies  and 
procedures  is  through  staff  visits  to  installations  and  re¬ 
view  of  various  reports  pertaining  to  packaging  and  materials 
handling  operations. 
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Administration  of  the  Air  Force  Packaging  and  Materials  Handling  Program 

Major  VY.  J.  J^yhall 

Air  Force  Office,  Directorate  of  Transportation 


I  am  going  to  take  about  twenty  ninutas  thl:?  afternoon 
and  outline  for  you  how  the  Air  Force  adininisters  its  pack¬ 
aging  and  materials  handling  program.  In  attempt  to  show  you 
how  many  agencies  are  involved  in  this  very  complex  subject, 

I  am  going  to  trace  the  flow  of  infomution  and  control  from 
ffeadquarters  to  the  field  and  outline  generally  our  objec¬ 
tives  and  how  we  expect  to  accomplish  them. 

Before  ws  get  too  deep  into  this  we  should  clearly  under¬ 
stand  just  v^at  packaging  and  materials  handling  entails. 

The  terms  are  used  in  the  broadest  possible  sense.  "Packaging" 
includes  techniques,  skills,  materials,  facilities  and  equip¬ 
ment  combined  to  accomplish  the  function  of  cleaning,  preserv¬ 
ing,  packaging  in  unit  quantities,  cushioning,  blocking  and 
bracing,  design  and  application  of  containers  and  the  identi¬ 
fication  of  contents.  Included  wltrdn  'Materials  handling" 
we  visualize  the  combination  of  skiU.s  and  equipment  for  han¬ 
dling  in  ary  form  during  manufacture,  shipment,  storage, 
repair  and  the  loading  or  unloading  of  carriers.  Ihroughout 
this  discussion,  my  comments  will  apply  to  both  packaging  and 
materials  handling  since  we  feel  they  are  inseparable.  This 
has  not  always  been  the  case. 

Tlie  first  recognition  of  the  need  for  staff  level  sur- 
veidlance  of  t'ne  packaging  and  materials  handling  area  was 
in  19li3  when  we  commenced  to  learn  of  the  excessive  degree 
of  waste  due  to  deterioration  and  damage  of  our  critical  war 
materials  being  received  by  our  overseas  forces.  In  the  next 
ten  years,  various  approaches  and  studies  were  conducted  seek¬ 
ing  a  sound  program.  Generally,  however,  the  efforts  were 
loosely  organized  and  too  diverse.  The  first  office  estab¬ 
lished  in  Air  Force  Headquarters  was  in  19U8  in  an  effort  to 
tie  up  all  the  loose  ends  and  resolve  a  workable  program. 

Late  in  1953,  after  the  Korean  War  again  placed  emphasis  on 
the  need  for  a  better  system,  all  previous  work  on  the  sxib- 
jecT.  was  i'eviewed  and  evaluated  and  the  decision  made  to  com¬ 
bine  all  previous  sf forts  under  cns  office.  This  problem 
was  presented  to  Major  Gerteral  John  P.  Dpyla  the  Director  of 
limans  porta  ti  on  • 

'General  Doyle  after  considering  all  the  ramifications 
involved,  organized  a  Packaging  and  Materials  Handling  Divi¬ 
sion  to  serve  as  the  staff  focal  point  for  all  related  mat¬ 
ters.  The  major  treqixirenients  existing  at  that  tims  was  a 
clearly  defined  polic3r,  a  statement  of  objectives,  and  an 
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organizational  structure  to  carry  them  out*  oy  July  of  195U 
ym  vrare  in  business*  All  previous  instructions  to  the  field 
had  been  completely  revised  and  a  non  Air  Force  regulation 
published  to  establish  guidance  for  a  revitalized  program* 

These  are  the  objectives:  For  materials  handling,  it  is 
necessary  to  maintain  maximum  effective  utilization,  distri¬ 
bution  and  maintenance  of  our  existing  assets*  Plresent  sys¬ 
tems  must  be  evaluated  to  assui'e  maximum  speed,  econOTiy  and 
flexibility  in  handling  of  materiel  to  enable  \is  to  reduce 
inventories  and  gain  storage  space*  The  purchase  of  new 
equipment  and  sy^^ems  must  be  based  on  utilization  criteria 
and  be  s  tandardi/;ed  to  the  maximvmi  extent*  An  extra  degree 
of  care  is  to  be  exercised  in  evaluating  the  need  for  non¬ 
standard  equipment*  In  packaging,  we  must  strive  to  maintain 
maximum  serviceability  of  materiel  throughout  the  supply  sys¬ 
tem  at  a  minimum  cost  of  materials,  labor,  handling,  and 
transportation  costs* 

This  principle  must  be  maintained  throughout  the  flow 
of  materials  from  manufactiire  to  viser,  and  the  return  of  re¬ 
parable  property  from  user  to  the  repair  facility*  It  is 
necessary  in  packaging  to  assure  maximum  life  and  perform¬ 
ance  through  prevention  of  deterioration  and  damage*  Pack¬ 
aging  should  provide  a  means  for  efficient  receipt,  storage, 
inventory,  identification,  handling  and  shipping  markings* 

As  an  operational  policy,  packages  should  be  of  minimum 
weight  and  cube  consistent  with  anticipated  storage,  and 
mode  of  shipment,  to  prevent  overpacking*  Air  Force  methods 
must  be  cognizant  of  those  in  industry,  and  be  standardized 
throughout  the  system* 

Having  arrived  at  the  broad  program  objectives,  an  or¬ 
ganization  was  needed  to  effectively  administer  and  tie  to¬ 
gether  the  highly  diversified  elements  of  packaging  and  mate¬ 
rials  handling*  It  was  decided  under  a  policy  of  decentrali¬ 
zation,  that  Iteadquarters  would  mafee  policy  and  establish 
guide  lines,  and  that  Air  Materiel  Ccmnand  would  operate  and 
carry  out  the  program  in  detail* 

This  is  the  way  it  operates*  The  Headquarters  at  the 
Pentagon  in  establishi-ng  the  guide  lines,  shares  the  respon¬ 
sibility  among  seven  directors*  The  director  of  Transporta¬ 
tion  exerciser  the  general  staff  management  for  the  whole 
program*  Thii.^  office  is  responsible  to  the  Chief  of  Sterff 
for  developing  the  plans  and  policies  for  packaging  and  mate¬ 
rials  handling  activities,  and  writing  the  guidance  direc¬ 
tives  necessary  to  meet  future  concepts*  The  Director  of 
Research  and  Developnent  does  all  the  research  and  development 
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of  packaging  materials  and  equipment,  and  materials  handling 
equipment.  lie  furnishes  engineering  advice,  and  arranges 
for  all  necessary  tests  to  prove  the  operational  cuality  of 
Air  Force  material.  The  Director  of  Requirements  furnishes 
the  research  and  development  people  with  the  desired  military 
characteristics  of  all  new  items  and  collaborates  in  the 
suitability  testing. 

The  Director  of  Procurement  assures  that  all  contracts 
for  material  include  references  to  specifications  and  stand¬ 
ards  or  gives  the  contractor  packaging  instructions.  The 
Director  of  Maintenance  determines  the  maintenance  policy  for 
materials  handling  equipment,  and  prepares  the  packaging  and 
preservation  instructions  for  the  items  coming  from  the  re¬ 
parable  lines*  He  also  furnishes  technical  instructions  on 
preservation  and  corrosion  control.  The  Director  of  S’.;5:5>ly 
supervises  the  actual  performance  of  packaging  lines  to  as¬ 
sure  that  aperif^^cations  and  standards  are  being  met.  He  has 
the  sole  resix  ibility  of  review  and  approval  over  the  com¬ 
putation  of  dget  estimates,  quantitative  requirement-s  and 
the  authorisation  of  equipment  to  the  field.  The  Director 
of  Installations  concerns  himself  with  any  fixed  materiaie 
handling  systems  or  proposed  modifications  of  buildings  to 
accommodate  fixed  systems. 

All  these  offices  have  what  we  refer  to  as  a  "primary 
interest"  in  the  packaging  and  materials  handling  program  as 
it  relates  to  their  specific  responsibilities.  All  programs, 
developments  and  related  matters  are  generally  coordinated 
with  these  offices  to  ass'ore  the  soundness  and  efficiency  of 
the  proposals.  The  flow  of  information  is  two  ways  and  moni¬ 
tored  through  the  Director  of  Transportation  before  dissemin¬ 
ation  to  the  field. 

Now  as  I  mentioned  earlier.  Air  Materiel  Command  con¬ 
ducts  the  operation.  As  the  major  operator  of  the  program, 
they  develop  the  procedures  for  the  major  commands  and  the 
depots  to  effectively  carry  out  the  objectives  established 
by  the  Headquarters.  Air  Materiel  Command  has  atssraoed  the 
technical  direction  of  the  packaging  and  materials  handling 
activities  throughout  the  Air  Force.  That  office  monitors 
the  costs  of  the  program  and  determines  the  qualification  of 
personnel  needed  to  cany  it  out.  All  operational  details 
are  developed  at  Air  Materiel  Command  including  the  computa¬ 
tion  of  requirements  for  materials  and  equipment  and  the 
methods  for  their  use.  All  in  all,  the  initial  policy  in¬ 
struction  outlines  some  twenty-six  steps  which  we  feel  will 
give  us  the  best  possible  system. 
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For  Air  Materiel  COTimand  to  successfully  meet  this  tre¬ 
mendous  responsibility,  it  is  important  to  consider  here  the 
contribution  of  Air  Research  and  Development  Command  and  the 
Military  Air  Transport  Service  in  the  successful  development 
of  operational  details*  Here  again  the  flow  of  information 
is  two  ways*  Through  the  agency  of  Wright  Air  Development 
Center  at  Dayton,  Ohio,  Air  Research  and  Development  Command 
has  established  a  laboratory  to  furnish  the  very  important 
element  of  engineering  advice*  Through  their  testing  facili¬ 
ties,  all  Standards  and  specifications  are  developed*  In 
effect,  all  new  items  introduced  into  the  Air  Force  are  ad¬ 
judged  by  ARDC  from  a  quality  point  of  view  before  acceptance 
by  the  supply  and  procurement  people*  Military  Air  Transport 
Service  shares  a  place  on  this  three-way  team  by  providing 
advice  on  all  phases  related  to  air  transport*  These  are 
such  things  as  packaging  requirements  to  prevent  damage  and 
gain  low  tare  weights  for  air  carriers,  and  methods  and 
equipment  for  the  loading  and  unloading  of  aircraft*  They 
serve  as  a  testing  facility  in  collaboration  with  AM3  and 
ARDC  to  evaluate  new  developments*  This  three-way  effort  is 
essential  in  order  for  AiAC  to  discharge  its  responsibility* 

Up  to  now,  I  have  tried  to  show  you  the  flow  of  infor¬ 
mation  and  control  between  the  Headquarters  here  at  the  Fant- 
agon.  Air  Materiel  Command  at  Dayton,  and  ail  tha  related 
agencies  necessary  to  furnish  the  guidance  to  successfully 
operate  the  program*  To  complete  this  picture,  we  myst  look 
for  a  moment  on  the  part  played  by  the  Major  Commands  and  the 
AMS  Depots*  These  people  after  all  are  on  the  receiving  end 
of  all  this  management  and  are  the  proving  ground  for  the 
soundness  of  policies  and  procedures  through  everyday  use* 

For  this  reason  they  are  encoxaraged  in  their  daily  oper¬ 
ation  to  develop  any  improvements  in  our  system,  and  to  rec¬ 
ommend  any  changes  to  Air  Materiel  Command  for  evaluation 
and  recommendation  to  Headquarters,  USAF*  Through  the  med¬ 
ium  of  AJC,  ar^  management  improvement  ideas,  or  methods  and 
procedures,  generated  by  one  depot  or  command  is  collected 
and  passed  on  to. the  other  depots  or  ccanroands  for  considera¬ 
tion  and  adoption*  In  this  manner,  the  individxial  experience 
gained  in  the  field  is  brought  to  the  fore  front  for  review 
and  evaluation  and  this  in  turn  aids  in  the  development  of  a 
better  system  for  the  packaging  and  materials  handling  pro¬ 
gram*  Although  we  still  have  a  long  way  to  go,  we  feel  that 
we  are  on  the  right  track  and  progressing  at  a  satisfactory 
rate* 
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first  experience  in  organizing  packaging  and  handling 
dates  back  to  19i8>  when  ray  predecessor  in  Harvester  -  Theo. 
Morgamreck,  returned  fran  Washington.  He  told  me  how  he  and 
Mr.  Fitzgerald  of  General  Electric  and  Don  Quinn  of  Chicago 
Mill  and  Lumber  Company  had  organized  the  packing  for  the 
Array  during  World  War  I. 

Shortly  after  his  return,  Mr.  Morganweck  arranged  with 
each  works  manager  to  assign  a  plant  man  to  do  something 
about  packing  and  shipping.  I  started  this  job  at  Milwavikee 
Works  as  a  part-time  assignment,  continuing  on  special  pro¬ 
duction,  which  was  my  regular  work.  The  term  "Materials  Han¬ 
dling"  was  not  used  at  that  time,  although  there  was  plenty 
of  material  movement,  under  the  designation  of  "trucking." 
This  was  my  first  experience  in  organizing  packing  and  ship¬ 
ping. 


Ihe  next  big  step  in  this  assignment,  did  not  occur  until 
1936,  when  I  was  asked  to  take  over  these  activities  for  all 
Harvester  plants.  I  attended  an  AMA  Packaging  Committee  meet¬ 
ing  the  same  year  and  learned  more  about  the  planning  of  pack¬ 
aging  programs. 

During  World  War  II  a  great  deal  of  emphasis  was  placed 
on  the  handling  and  packaging  f’.uictions  by  the  Military,  with 
which  most  of  us  had  some  contact.  This  Military  experience 
I  feel  was  the  opening  gun  in  industry,  following  the  war,  -- 
starting  a  move  of  organizing  for  better  packaging  and  han¬ 
dling,  which  has  gained  a  lot  of  momentxmi  in  the  past  few 
years. 

The  question  is  sometimes  asked,  "What  are  the  motivat¬ 
ing  factors  in  industry  back  of  a  program  of  this  kind?" 

To  illustrate  —  in  19U6,  after  the  experience  I  had 
gained  with  the  Military  Services  and  with  industry  contracts, 
I  went  to  the  Hainrester  Executive  Vice  IVesident,  Bill  Worth, 
and  suggested  a  plan  which  I  thought  would  work  in  organiz¬ 
ing  materials  handling  and  packaging.  A  three-day  conference 
was  arranged  of  staff  representatives  from  each  plant,  to¬ 
gether  with  general  office  executives  interested,  and  the 
program  became  effective  immediately.  An  advisory  committee 
representing  all  divisions  was  appointed  to  help  administer 
the  plan.  I  acted  as  Chairman  in  my  position  as  General  Sup¬ 
ervisor  of  Materials  Handling  Research. 
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Labor  and  material  costs  have  been  on  an  upward  trend, 
especially  during  the  past  few  years*  V/e  hear  a  great  dead 
about  the  Guaranteed  Annual  'Nage  and  other  benefits  to  labor 
that  must  be  paid  for  by  industry  and  will  mean  increasing 
product  costs,  Vfith  the  effort  of  industry  to  maintain  a 
price  level  that  will  continue  to  sell  their  products  at  the 
present  volume,  businessmen  are  looking  for  areas  in  their 
operations  to  effect  large  savings*  There  has  been  some  ac¬ 
celeration  in  activity  in  recent  years  to  reduce  these  costs, 
especially  in  materials  handling  and  packaging,  but  on  a 
national  basis  only  a  small  percentage  of  industries  are  mak¬ 
ing  a  real  effort  to  properly  plan  and  organize  these  func¬ 
tions* 


V/e  are  assured  that  an  acceptable  program  in  materials 
handling  and  packaging,  of  real  benefit  to  industry,  will 
have  hearty  acceptance*  ilanageraent  never  has  been  so  vital¬ 
ly  interested  in  improving  their  handling  and  packaging 
methods  as  they  are  today*  The  biggest  single  item  of  ex¬ 
pense  in  productive  labor  as  we  all  know  is  for  materials 
handling*  Thomas  A*  Pike,  Assistant  Secretary  of  Defense, 
Supply  and  Logistics,  stated  in  his  talk  on  Ifcnday  that  50 
percent  of  production  labor  in  industry  was  related  to  mate¬ 
rials  handling*  Also,  that  the  annual  outlay  for  packaging 
was  about  10  billion  dollars*  Business  executives  are  going 
to  make  sure  that  with  the  money  they  have  to  spend  for  im¬ 
proving  their  facilities,  they  will  receive  the  greatest 
possible  return*  A'ell  planned  and  well  orgarj.zed  handling 
and  packaging  programs  will  give  them  the  biggest  dividends 
and  the  most  benefits  for  every  dollar  they  spend* 

VfHAT  ARE  SCTffi  OF  THESE  RETURNS? 

(1)  Reduction  of  labor  cost  as  much  as  10^ 

(2)  Savings  in  materials,  above  20^ 

(3)  Savings  in  freight  charges,  up  to  $70*00  per  car 

(u)  Economies  in  warehouse  space  at  least  30^ 

There  are  other  benefits,  under  a  well  organized  program, 
quite  as  important  as  financial  returns* 

These  coijld  include  — 

(a)  Reduction  in  labor  turnover 

(b)  Improved  quality  of  product 

(c)  Safer  working  conditions 

fd)  Better  services  to  customers 
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In  order  to  determine  present  trends  in  organizing  and 
packaging,  surveys  vrere  conducted  earlier  this  year  among  a 
group  of^indus tries ,  both  as  to  size  and  variety  of  products* 
From  these  groups  of  manufacturing  operations,  representa¬ 
tive  organizations  have  been  selected  for  method  of  opera¬ 
tion  cuid  degree  of  accomplishment*  Through  "Modern  Materials" 
Handling"  magazine,  we  included  in  this  survey  the  various 
titles  under  which  supervision  for  these  functions  were  as¬ 
signed*  On  a  functional  basis,  we  found  some  semblance  of 
uniformity,  as  8U  percent  of  the  companies  reporting  in  the 
survey  had  alreadj'  combined  materials  handling  and  packaging 
under  one  head*  It  was  pleasing  to  note  a  great  deal  of  pro¬ 
gress  had  been  made  in  assigning  these  functions  to  manage¬ 
ment  or  staff  personnel  which  has  upgraded  the  authority* 
Hov^ever,  outside  of  tne  larger  operations,  there  seemed  to 
be  a  lack  of  coordination  in  many  industries,  that  retarded 
progress  that  might  otherwise  have  been  made* 

The  functional  slides  will  show  the  popular  concept  of 
materials  handling  as  comprising  the  entire  cycle  of  movement, 
from  receiving  to  sales  distribution*  By  including  all  phases 
of  this  cycle  under  the  jurisdiction  of  the  man  in  charge  of 
materials  handling  or  packaging,  w©  have  better  control  of 
the  safety  of  products  in  handling  and  shipping  and  can  pro¬ 
tect  them  for  all  phases  of  movement  to  the  ultimate  destin¬ 
ation,  whether  domestic  or  overseas* 

A  BASIC  OUTLINE  OF  A  GOOD  HIOGRAM  WILL  CCMHIISE  HAN- 
NING,  ORGANIZINGS,  RESEARCH  Ait)  DEVELOKiS>IT^ 

The  planning  of  a  materials  handling  and  packaging  pro¬ 
gram  unusually  is  initiated  by  a  staff  group*  The  plan  is 
than  submitted  to  the  Executive  and  Divisional  Heads*  As 
soon  as  approved,  the  plan  is  passed  on  to  liYorks  Managers* 

The  advisory  function  is  performed  by  th^  staff  group  initi¬ 
ating  the  plan*  It  is  advisable  to  make  a  stuc^y  of  indus¬ 
tries  with  successful  handling  and  packaging  organizations 
to  profit  by  their  experience*  At  least  once  each  year  the 
program  should  be  reviewed  for  ch^n^es  or  improvements* 

Under  the  organization  phase  there  is  a  clear  cut  line 
of  authority  for  the  materials  handling  and  packaging  func- 
tion.  The  individual  in  charge,  usually  the  materials  han¬ 
dling  er»gineer,  reports  to  Management  as  a  staff  man*  In  a 
large  company,  as  already  indicated,  he  might  be  a  consultant 
to  all  operating  staff  divisions,  as  well  as  to  '.Yorks  Manag¬ 
ers  of  individual  plants*  Ln  a  small  compaiy,  usually  he  is 
part  of  the  plant  organization  and  reports  to  the  Works  Manager* 
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Figure  153  -  Management  level  and  job  titles  of  persons  Figure  l^k  ~  3asjc  stejjs  in  organizing  an  effective 
responsible  for  packaging  and  materials  handling.  packaging  and  materials  handling  program. 
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Figure  156  - 
Fujictional  Chart  cf 
the  Materials  Han¬ 
dling  Cycle 
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He  also  helps  establish  training  methods:  he  works  with  the 
Accounting  Department  in  developing  cost  control  systems. 

Tn  a  general  way,  he  perDorms  the  duties  outlined  i!i  x.it' 
functional  circle  chart. 

In  modern  industry,  the  research  function  in  handling 
and  packaging  is  just  as  vital  as  in  any  other  essential  man¬ 
ufacturing  operation.  The  question  often  arises,  "'..'.aterials 
handling  and  packaging  research  might  well  apply  to  the  large 
industries,  but  the  small  manufacturers  cannot  aTford  it,*' 

"fe  have  found  that  one  good  man  assigned  to  packaging  and 
handling  research  in  a  small  industry  should  pay  off  as  well 
as  a  staff  of  research  men  in  a  large  compare.  It  is  not  the 
elaborate  setup  that  always  gets  the  best  answers.  The  ex¬ 
perience  in  sraaU.  indiostries  stai’ting  a  laboratory  of  this 
kind  has  been  favorable  where  the  program  has  been  well 
planned, 

llie  large  handling  and  packaging  laboratories  devote 
much  of  their  time  to  t  <3  potentialities  ahead.  They  help 
establish  trends, 

'fhe  commercial  and  suppliers*  packaging  laboratories  are 
doing  much  good  in  this  respect.  They  provide  reliable  ser¬ 
vices  that  some  of  the  smaller  industry  laboratories  cannot 
take  care  of. 

In  a  recent  survey  of  a  medium  size  (2,000)  electrical 
control  industry,  we  learned  that  the  equipirent  and  installa¬ 
tion  cost  for  their  packaging  laboratory  was  approximately 
$1^,000,  the  annual  operating  cost  313,500  and  the  annual 
cost  reduction  averaged  over  dU0,000. 

In  the  developroent  phase  the  materials  handJ ang  and  pack  - 
aging  engineer  does  most  of  his  constructive  work.  He  makes 
the  program  tick.  His  interest  and  enthusiasm  provide  the 
impetus  to  put  the  program  over.  Management  depends  upon  him 
to  keep  the  plant  organization  sold.  This  is  part  of  the 
overall  program*  Most  of  the  new  ideas  come  from  the  super¬ 
visory  group  and  he  must  keep  them  on  his  team.  Through  his 
efforts,  they  cooperate  with  the  research  laboratory  in  an 
exchange  of  ideas.  He  helps  them  vd.th  equipment,  facilities 
and  layouts  to  improve  packaging  and  handling.  He  should 
make  materials  handling  one  of  their  most  important  duties. 
Much  of  the  improvement  in  the  new  program  development  will 
be  suggested  from  the  experience  collected  in  these  groups. 
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CONCLUDII'Kl  R£Ivi\RKS 

I  believe  I  can  safely  say  I  know  a  great  deal  about 
your  hai'idling  and  packaging  pi  oblems*  I  am  sure  I  can  p.it 
n^'self  in  your  places  oecauso  I  have  gone  through  the  ''mill" 
and  have  been  handled  very  roughly,  perliaps  rougher  than 
some  of  the  items  that  ore  packed  and  shipped*  The  tougher 
the  task,  the  more  of  a  cliallenge  it  represents,  whetter  in 
the  militaiy  or  in  industry* 

V.'e  must  be  confident  of  our  rightful  place  in  the  organi¬ 
zational  picture*  I  feel  the  progress  we  make  lies  with  us 
as  much  as  it  does  with  managemeno  or  top  staff* 

The  trend  today  points  in  the  direction  of  giving  the 
materials  handling  and  packaging  engineers  more  authority  and 
more  freedom,  in  developing  their  programs,  in  assuming 
greater  responsibility,  and  in  conforidng  with  executives* 

The  success  or  failure  of  the  program  at  the  end  of  each  year 
>Till  be  that  of  the  handling  and  packaging  engineers* 

Soma  years  ago,  at  a  Harvester  management  meeting, 

A*  R*  UcKinstry,  then  President,  used  the  term  ’'Highteous 
ydlitancy'’’  to  impress  these  men  with  the  Lmpcrtance  of  their 
mission  in  the  company.  Tliis  slogan  of  -'Kightgous  Militancy'- 
might  well  apply  to  materials  handling  and  packaging  engineers. 

V/e  know  we  have  one  of  the  biggest  and  most  essential 
jobs  to  perform,  in  organising  tte  handling  and  packaging 
functions,  both  in  the  military  and  in  industry*  Let's  tack¬ 
le  it  'vTith  determination  and  confidence  to  make  it  a  highl;^' 
successful  accomplishment* 

MR.  C*  K«  HALL  (Office  of  Naval  Ifeterial):  Noticing  tils 
different  position  titles  shown  in  your  slides,  is  that  indica¬ 
tive  of  different  materials  handling  functions? 

MR.  >V£BER;  If  the  company  takes  time  out  to  paj’’  some 
attention  to  materials  handling,  I  think  it  is  a  very  good 
indication*  'He  found  that  95  percent  of  these  255OOO  com¬ 
panies  had  the  materials  handling  function  assigned  somewhere 
in  the  organization* 

MR*  HALL;  I  had  in  mind  the  job  titles,  that  of  a  man¬ 
ager  or  directoro 

J®.  ’/TEBERj  This  will  depend  upon  the  size  of  the  company* 
I  believe  that  if  we  made  a  survey  a  year  from  now  we  would 
find  a  change*  More  attention  woxild  be  given  to  the  materi^ta 
handling  and  packaging  functions  in  the  overall  organization* 
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DR.  J,  R.  II.&IER  (V/’ork  Saving  International);  Several 
years  ago  the  General  Foods  Corporation  instituted  a  plan  of 
"controlled  distribution."  They  were  concerned  with  all  as¬ 
pects  of  the  movement  of  grain  from  the  farm  to  the  breakfast 
table.  They  considered  every  handling  operation  as  a  part 
of  the  complete  transportation  cycle. 

CAPT  E.  K.  VAN  SWEARINGEN  (Navy  Bureau  of  Ordnance): 

Did  that  include  the  duties  of  the  traffic  manager? 

i®.  ViEBHR:  Traffic  managers  often  include  some  of  these 
functions  in  their  duties.  It  is  not  so  much  a  matter  of 
title  as  it  is  the  specific  function  performed. 

DR.  DiClER:  At  General  Foods,  as  at  many  other  larger 
corporations,  materials  handling  comes  under  the  traffic 
manager.  This  depends  largely  upon  the  relative  importance 
of  materials  handling  compared  to  other  production  activi¬ 
ties. 


MR.  J.  £.  EENJAiilN  (Benjamin  General  Precision  Labora¬ 
tories,  Inc.):  How  does  production  control  affect  tliis  rela¬ 
tionship? 


I®.  WEBER:  From  the  analysis  we  have  made  vfe  found  that 
the  materials  handling  engineer  is  interested  in  equipment, 
layouts,  conveyors  and  machinery.  Tod^,  top  ma.nagement 
wants  the  materials  handling  engineer  to  do  something  about 
lowering  costs  and  increasing  production.  As  a  result  of 
this  emphasis,  materials  handling  engineers  are  concerned 
more  with  production  than  with  engineering  or  planning. 

DR.  IlflER:  They  will  spend  a  part  of  their  time  on  pro¬ 
duction  control  problems.  Most  materials  handling  problems 
are  a  result  rather  than  a  cause  in  itself.  The  engineer  is 
not  called  in,  generally,  unless  something  is  wrong  and  some¬ 
body  is  getting  hurt.  Often  the  congestion  and  inability  of 
the  system  to  handle  materials  thrust  upon  it  are  caused  by 
faulty  production  control  rather  than  ty  any  defects  in  the 
handling  side  of  the  system. 

It  is  an  established  trend  in  larger  companies  to  have 
a  well  developed  advisoiy  staff  on  materials  handling,  pack¬ 
aging  and  layout.  This  arrangement  provides  an  in-built  con¬ 
sulting  service  to  the  company  which  has  proved  to  be  ex¬ 
tremely  useful* 
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JdR.  V/EBER:  A  good  example  of  this  is  the  Manufact)Arer*3 
Research  Division  of  the  International  Harvester  Company 
which  includes  a  section  on  Materials  Handling  and  Packaging, 
This  specialization  in  the  staff  provides  experts  in  all 
fields  to  assist  the  production  departments  in  their  prob].en!S# 

idR.  D.  J.  OLSEN  (Merck  4c  Compjany,  Rahway,  N.  J.){  In 
industry  in  general,  do  j'-ou  think  that  research  in  materials 
handling  is  strictly  a  staff  function? 

MR.  V/EBER:  No,  I  don't.  Improved  methods  of  handling 
must  be  developed  on  the  factory  floor.  New  methods  are  de¬ 
veloped  in  response  to  needs  fo^'  greater  production  at  less 
cost.  Along  with  this,  materials  liandling  engineers  want 
advances  2n  the  field  of  research.  Information  on  new  ideas, 
new  methods  and  new  equipment  and  materials  must  be  obtained 
frcsn  other  organizations  and  other  sources.  There  is  an  im¬ 
portant  function  for  a  staff  that  furnishes  information  to 
materials  handling  engineers  on  a  olant  level. 

’’R.  HAER:  Gentlemen,  the  purpose  of  this  discussion 
has  boon  to  bring  together  some  ideas  of  administration  and 
organization  relative  to  materials  handling.  The  effects  of 
the  best  techniques  and  equipment  are  less  important  than 
the  proper  integration  of  the  materials  handling  functions 
into  the  overall  organization.  This  is  a  problem  that 
industry  and  the  military  have  in  ccxnmon.  We  have  come  a 
long  way  in  getting  recognition  for  the  functions  of  mate¬ 
rials  handling  and  packaging  both  in  the  operating  picture 
and  in  the  area  of  research,  both  practical  and  theoretical. 

Two  salient  thoughts  emerge  fi^.m  this  discussion.  All 
the  materials  handling  functions  must  be  planned  so  as  to 
fit  into  the  total  operating  requirements  of  the  organiza¬ 
tion.  Finally,  somewhere  in  the  organization  someone  should 
have  a  complete  picture  of  the  complete  handling  cycle. 
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726  Jackson  Place 
Washington,  D.  C. 

Ih*.  John  C.  Clay- 
Ass 't.  to  the  Exec.  Vice 
President 

Baticial  Stanch  Products 
270  Madison  A-venue 
New  York  16.  Sew  York 


Mj.  Curtis  T.  Clayton 
Mgr.,  Ilydrotector  Salca 
American  Instrurc'-t  Co. 

8030  Georgia  -venue 
.'ilver  Spring,  Maryland 

Mu-,  P.  1.  Clifford 

Sales  Enginaer 

Union  Bag  &  Papei-  C-orp. 

New  York  7,  New  York 

Mr.  WiUiaB  A.  Cobun 
Ass't.  to  Wash.  Office 
Mgr, 

Borris-Themiador  Corp. 

5215  3,  Boyle  Avenue 
Los  Angeles  58,  Calif. 

Mr.  K.  R.  Colcord 
Chief,  Pkg.  Engineer 
Magnavox  Conpany 
Bueter  Hoad 
Ft.  Wayne,  Indiana 

Mr.  Charles  R.  Collira 
Sales  Engineer 
B.  F.  Goodrich  Coapany 
1112-18  19th  Street,  K.W. 
Washington  6,  D.  C. 

Mx.  Ernest  C,  Collins 
Staff  Specialist 
Lockheed  Aircraft  Corp. 
Marietta,  Georgia 

Mr.  Will Ian  E,  Connell 
Senior  Engineer 
Container  lab.  Inc, 

1519  Connecticut  Ave.  N.W. 
Washington,  D.  C. 

Hr.  Pat  Connolly 
Sales  Manager 
Cadillac  Products 
2300  Galnsboro 
Femdale  20,  Michigan 

Mr,  Victor  P.  Conrad 
Gen'l,  Foreman,  Shipping  Dlv. 
Fairchild  Engine  and  Airplane 
Corp. 

Hagerstown,  Maryland 

Mr.  John  R.  Conway 
Robert  Celr  Cospaay,  Inc, 

155  £.  44th  Strest 
New  York  17,  New  York 

Mr.  A.  Annan  Cook 
Consultant 

Aaerican  Instrurant  Co.,  Inc. 
8030  Geor,2ia  Avenue 
Silver  Spring,  Maryland 

Mx.  J.  P-  Cooney 
Engineer 

Lord  I-famife  during  Cc, 

Erie,  Pennsylvania 


Mr.  D.  C.  Cooper 
Gen'l.  M-gr.  Tahk  Dlv. 

D.  C,  Cooper  Coapany 
1469  S.  Michigan  Avenue 
Chicago  5,  Illinois 

Mr.  John  F.  Corwin 
Mgr.,  Mnrket  Developaent 
Keppers  Co.,  Chenlcal  Div. 
Grant  Street 

Plttslxsrgh  19,  Pennsylvania 

Mi‘,  John  M.  Cowan 
Managing  Director 
National  Flexible  Pkg.  Ass'n, 
850  Euclid  Avenue 
Cleveland  14,  Chto 

Mr.  L.  J,  Craig 
Production  Engineer 
Bearings 
Division  of  GH: 

Middlesex  Street 
Harrison,  New  Jersey 

Mr.  Robert  K,  Crawford 
Sales  Dev.  Engineer 
Peraacel  Tape  Corp. 

U.S.  #1 

New  Brunswick,  New  Jersey 

Mr.  Lionel  CroU 
Packaging  Engineer 
Chrysler  Corporation 
S.  College  Avenue 
Newark,  Delawant 

Mr.  Arthur  Croxson 
Sales  Mgr.  Industrial 
Wadding 

iliaberly-Clark  Corporation 
Ifeenah,  Wisconsin 

Hr.  L.  H.  C.-utchfield 
Operations  Analyst 
Convsir  -  Division  of 
General  Eynanics 
Fort  Worth,  Texas 

Mr.  Edward  -J.  Dahill 
Director  Market  Puasearch 
Fcurdrinler  Kraft  Inst. 

99  Park  Avenue 
New  York  16,  N.  Y. 

Hr.  E.  A,  D'Anlco 
Gen'l.  Forenan,  Shipping, 
Receiving 

Douglas  Aircraft  Co.,  Inc. 

827  Laphan  Street 
El  Segundo,  Calif. 

Mr.  Willian  R.  Davis 
Adaln,  Ass't.  to  Gen'l. 

Manager 

Stanley  Works,  Steel  Strapping 
DtvJsisa 
195  Lake  Street 
Jfev  Bri-taln,  Connectlnut 
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;r.  Ef’ucrd  0.  Doan 
3upv.  -  Kat'ls.  Hdlg.  I- 
Packaging 

F.  I.  du  Pent  •’e  Ilesours 
Wilnington,  Telayare 

!tr.  P.odney  lie  an 
Soc'y.,  Corcr.ittee  on 
Shipping  Methods 
Aner.  Iron  v  Steel  iret, 

350  Fifth  Avenue 
Hew  York  1,  Hew  York 

;'r.  liarold  ?.  Decot 
Chief,  Packaging  Fnginofcr 
Craig  Systena,  Inc. 

90  Hoi ten  Street 
Danvers,  Haas. 

Jonn  jelebert 
Carro  1 1'  c. 

799  Washington  Street 
New  York  14,  Hew  York 

!-!r.  VI.  P..  Della  Penna 
Packaging  Engineer 
Chandlei'-Evans  Div. 
Hile-Becen*  Pond  Co. 

Vfeat  Hartford  1,  Corji. 

Mr.  Harry  J.  DeXeo 
Supv.  of  Pkg.  i  Shipping 
Grurnan  Aircraft 
Bethpege,  L.  I.,  N.  Y. 

;!r.  1.  W.  Dexter 
Ass't.  Chief  Inspector 
Douglas  Aircraft  Co.,  Inc. 
827  laphaa  Street 
El  Segundo,  Calif. 

Hr.  Joseph  Dobal 
Owens  Corning  Fiterglas 
8^  Connecticut  Avenue 
.iashir,gton,  D.  C, 

Ilr.  Dale  D.  Doerr 
Chief,  Design  Sngr. 

Kaiser  Alurdnun 
228  K.  DaSalls 
Chicago  1,  Illinois 

Hr.  Janes  Dolny 
Irspection  Supv. 

General  Kills  Inc. 

1620  Central 
Minneapolis  13,  Minn, 

Mr.  Alec  L.  Donaldson 
Ass't.  !-;gr.  -  Product  App'ns 
Hirnesota  KJlnlng  &  Hfg.  Cc. 
900  Fauquier  Avenue 
St.  Paul  6,  Minnesota 

Hr.  D.  F.  Donovan 
President 

Specialty  Converter,  Inc. 
HUl  Une 

E.  Bra'ntree,  Mass. 


Kr.  Janes  'onovan 
Sales  Manager 
Driglne  Ino. 

„0UTh  Horwaik,  Corin. 

Mr.  ;  swell  A.  Dowds 
?p .kaging  '  nglneer 
1318  E.  VIooster 
Bowling  Green,  Ohio 

Mr.  Harry  1.  Cevney,  Jr. 
Gov't.  Sale’  P.ep. 

Firestone  Tirv'  i  P.ubber 
1001  Connecticut  Ave. 
■Jashington,  C.  C. 

Mr.  ;-a.tchell  /.  Draus 
Chanist 

lyconing  Division,  A'CO 
Ksnufaeturing  Cerp. 

550  Main  Street 
Stratford,  Connecticut 

Mr.  . .  ?.  Drew 
Sales  ^^^nager 
Arkell  Safety  Bag  Co. 

10  E,  40th  Street 
New  York,  Hew  York 

Mr.  Frank  K.  IMffy 
Exec.  Assistant 
Graif  Eros.  Cooperage  Corp. 
?,  0.  Box  398 
Lindenhurst,  L.  I.,  N.  Y, 

it.  Janes  P.  Duffy 
Project  Leader 
ilnion  Bag  &  Paper  Corp. 

233  Broadway 
Hew  York,  New  York 

Mr.  VI.  ?.  Dir  bln 
?.ese«rch  Dep't. 

Goodyear  Tire  S:  Rubber  Co. 
Akron  16,  Ohio 

^h•.  Howard  Dygert 
President 

Dygert  4-  Stone,  Inc. 

56  Industrial  Street 
F.ochester  14,  New  York 

Mr.  Edwin  A.  Edberg 
Mgr.,  Dylite  Expandable 
Polystyrene 
Hoppers  Co.,  Inc. 

Pittsbirgh  19,  Pennsylvania 

Mr.  T.  E.  Eenunds 
Packaging  Engineer 
Mine  Safety  Appliances 
201  K.  Braddock  Avenue 
Pittsburgh  8,  Pa, 

Kr.  H.  3.  F-dwardsen 
Production  Analyst 
Koppars  Coaqiany,  Inc. 
Koppers  Building 
Fitisburgh  19,  Pa. 


^^r.  '.'alter  A.  Edwa-ds 
Ouera-Illinois  Glass  Co. 

1627  K  Street 
'.'as.nington,  D.  C. 

kh".  5  .  Ehrnan 
Merc'nants  Transfer  4  Storage 
920  E  Street 
'.'ashingten,  D,  D. 

!'r.  John  3.  F.ppler 
Pest  President 

Associated  Cooporege  Industries 
of  Ajscrica 
408  Clive  Street 
it.  Louis  2,  Missouri 

kb  .  M.  L.  Ei ickson 
•ie.’esrcr.  Associate 

-versity  of  .Minnesota 
Djp't.  of  Kiech.  .Engineering 
Mlruieapolis  18,  Minresote 

I!r.  3,  C.  Fairbanks 
Research  Director 
The  Hassereley  kfg.  Coepany 
River  Drive 
Garfield,  How  Jersey 

Mr,  J.  rallick 
Vice  President 
Preservation  Packaging,  Inc. 
1407  Chestnut  „venue 
Hillside,  New  Jersey 

kt.  Joseph  E.  Faraca 
General  Conainlcation  Cc. 

681  Beacon  Street 
Boston,  Mass. 

Mr,  P.obert  Farnsworth 
Packaging  Engineer 
Farnsworth  Slectronio.s  Co. 

802  Knitters  Avenue 
Ft.  Wayne,  Indiana 

Kur.  Robert  A.  Farrell 
Ass't,  Mgr.  Product  Dev. 
k'arathon  Corporation 
kienasha,  Wisconsin 

kt.  John  Farrington,  Jr. 
Packaging  Engineer 
Jiffy  khnufecturing  Co. 

360  Florence  Avenue 
Hillside,  New  Jersey 

k!r.  Charles  E.  Fawkes 
Technioal  Sales 
Pyroxylin  Prod.  Inc. 

4850  S.  St.  Louis  Ave. 

Chicago  32,  Illinois 

Mr.  Charles  L.  Ferguson 
Tortile  Bag  k^nufacturers 
Assn, 

601  Davis  Street 
Evanston,  Illinois 
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!‘r  J.  B.  Firrlay 
Baslern  IVitor 
Intiustrisl  Packtping 
130  • .  56 

New  York  20,  New  -ork 

It.  Herbert  Fischer 
!'^r.,  Y.  Stores, 
jhippirig  t-  ■■farehowsing 
'/)dior£rir.c  Corp.  of  .  . 

75  Varick 

!.ew  York  13,  Y’. 

;!r.  Bernard  Fiscnlouitz 
Technical  Tirector 
Orenard  Taper  Conpany 
3914  Union  Boulevard 
3t,  Louis  15,  I'o* 

!ir.  F.  N.  Fitzgerald 
Fsti-uctor 

Cadillac  ; redacts  Inc. 

2300  Gains boro 
Ferndale  20,  i'ichigan 

lir.  Irving  Footlik 
President 

Ir-'ing  Footlik  &  .iasociates 
8444  S.  Yates  Avenue 
Chicago  17,  Illinoia 

.’■ir.  Bdward  h.  Forbes 
oupv.  -  Shipping  t  lec'ing. 
General  Flectric  Company 
1000  Vfestern  -venue 
Lvrja,  rassachusetts 

"t.  rillien  L.  Ford 
Ass't.  to  Construction  Bngr. 
Bethleher.  Steel  Cor.pany 
25  Broadway 
N’ew  York  4,  New  York 

!i'.  Neil  .  Fowler 
Dir.  of  Sales  S:  Research 
General  Box  Cospany 
1825  Miner  Street 
Les  riaines,  Illinois 

Br.  Mart  I.  Fowler 
Professor  of  Yrar^sportation 
Purdue  University 
Lafayette,  Indiaria 

Mr.  Paul  t.  France 
rales  Engineer 
Learborn  Chenical  Corpany 
JSerchsndise  Mart 
Chicago  54,  Illinois 

'S'.  Lee  K.  Franois 
."gr..  Eastern  Bivision 
Deubert  Chenical  Company 
333  No.  Micnigan  Avenue 
Chicago  1,  Illinois 

;-!r.  P..  L.  FrankJin 
Technical  Sales  Rep. 

F-.  I.  du  Pont  de  Henours  &  Co. 
tilaington,  Celavare 


hir.  Roland  F..  Fraser 
:'.gr.,  Rroduci,  Dev. 
Nashua  Corporation 
44  FrarJdin  Street 
Nashua,  New  Hampshire 


lir.  Artnur  1 .  Gerkon 
Sales  Kansger 
H.  P.  Snith  'aper  Co. 
SCSOl  66ih  Street 
Chicago  33,  Illinois 


!i‘.  H.  F.  Frazier 
RIgr.,  Engrg.  Studio 
r.CA  -  Victor 
Electronic  Components 
Ca-den,  New  Jersey 

Ri:.  Earl  French 
■■feishington  Representative 
Jervis  B.  VJebb  Company 
8951  Alpine  Avenue 
Detroit  4,  !'J.chigan 

!!r.  E.  3.  French 
V^.,  Industrial  Pkg.  Biv. 
Orchard  Paper  Company 
3914  Union  Boulevard 
St.  Louis  15,  Mo. 

;i-,  E.  ■.'illiam  Fjy 
Kaiser  Aluminum  &  Chemical 
Corporation 
1625  Eye  Street,  N-  W. 
Washington  9,  B.  C. 

Mr.  Nelson  B.  Fry 
American  Can  Conpany 
100  Park  Avenue 
!!ew  York  22,  Hew  York 

}'s.  Edward  S.  Galaska 
Process  Eng'r. 

Pratt  Whitney  .lircraft 
400  Main  Street 
East  Hartford,  Coen. 

Mr.  E.  r.  Gallivan 
Asst.  Secretary 
i’irebound  Box  Mfrs.  Assn. 
327  3.  LaSalle  Street 
Chicago  4,  Illinoia 

’t.  Lewis  W.  Gamnell 
Fi-oduct  r«v.  Fuigr. 

E.  F.  Goodrich  Conpany 
Canal  Street 
Shelton,  Connecticut 

Rir.  E.  C.  Garwood 
Mgr,,  New  Product  Dev, 
Crown  Zellerboch  Corp, 

343  Saasome  Street 
San  FVancisco  1°,  Calif, 

!!r,  C.  G,  Geiger 
Merchandise  Manager 
Johns-Rianville  Sales  Corp. 
Butch  Brand  Biv. 

7300  South  './oodlawn 
Chicago  19,  Illinois 


Rb-.  J.  H.  Gibbs 
Vigr^f  TrSirric  tc  Trons* 

Lockheed  Aircraft  Corp. 
ariette,  Georgia 

!!r.  Bonaid  T.  Giles 
Engineer 

Arer.  Wood  Preservers  Inst. 

1624  Fve  Street,  S.  W, 

'.Rashit  ton  6,  D.  C. 

;5r.  Ton  Gle  .sen 

ianager,  Bcsicc-ant  'ivisicn 

Cuiligan,  Inc. 

Northbrook,  Illinois 

to.  Pey  F.  Gochnour 

Senior  Engineer 

Container  Laloratories,  Inc. 

1519  Connecticut  A.ve.,  N.  V. 
'Washington  6,  I,  C. 

Mx.  Ralph  L.  Goetzenberger 
Vice  President 

Minneapolis-Honeywell  Regulator  Co. 
4926  'Wisconsin  A.ve.,  N,  W. 
'.('ashlngton  16,  B.  C. 

to.  James  J.  Golden 
Aluriseal  Corporation 
385  I'sidison  Avenue 
Hew  York  16,  New  Y'ork 

to.  S.  H.  Goldsborough 
'r!ar.ager 

rUetT'  Air  Freight  Corporation 
Vfeshingten  National  Airport 
'.ashington  1,  B.  C. 

Mr.  A,  H.  Grace 
Ass't.  to  Dir,  of  Sales 
Bemis  Bro.  Bag  Co. 

St.  Louis  2,  Missouri 

to,  Edward  C.  Griepenkerl 
Sales  Engineer 
Davison  Chemical  to, 

Div.  -  V.',  R.  Grace  &  Co. 

101  N.  Charles  Street 
Baltimore  3,  Kd. 

Hr.  Frank  L.  Gunderson 
Techrtcal  Consultant 
Rep.  the  KV?  Corpany 
Kal-mazoo,  Michigan 

to.  Charles  R.  Gustafson 
Chief  Engr.,  Fkg.  1-  Kdlg. 

American  Radiator  i 
Standard  "ar.lta’T-  Corp. 

1541  Scuuh  7th  St. 

Lo\,..s  llle  8,  Ky. 
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Industry  Representatives 


rs",  E«rl  K,  Ouai^lit 
?kc,  Snf;irie8r 
Bendix  Aviation  Corp, 

401  S.  Bendix  Dr. 

3o.  Bend,  Indiana 

Mr,  W,  0,  Hall 
Dir.  of  Kesoarch 
Folding  Paper  Box  Ass'n. 

337  V.  Madison 
Chicago  b,  Illinois 

.•■ir.  J.  K.  Haapton 
Detroit  Diesel  Eng. 

Division  of  ulC 
1625  Eye  St.,  U.  Vi. 

Washington,  D.  C. 

li-.  Paul  S.  Hanuay 
Managing  Director 
Hat'l.  Fibre  Can  £:  Tube 
Association 
274  '■ladisoa  A. venue 
Itev  ''ork.  Sew  York 

Mr.  Peter  3.  Hanson 
Sales  Rep. 

U.  3.  Steel  Corp. 

1625  K  Street,  N.  W. 

Washington  6,  C.  C. 

’•i",  Janes  S.  Hardigg 
"iardigg  Engineering  Co, 

5232  River  Road 
Washington  16,  D.  C. 

ttr.  R,  3.  Harris 
Seles  Engineer 
Crown  Cork  &  Seal 
9300  Ashton  Road 
Philadelphia,  ?a. 

Hr.  W.  T.  hart,  Jr. 
KanufacttiriTxg  Rep. 

Ten  Eyck  "Wade  Assoc. 

1624  Eye  St.,  U.  Vi. 

V.’ashington  6,  D.  C. 

^i•.  Anthotc--  Hass 
Vice  President 
Dryonatic  Corporation 
812  l.'orth  Fairfax  Street 
Alexandria,  Virginia 

y*  T,  riatae 
Researen  Engineer 
North  Ar.erican  Aviation,  Inc. 
12214  Lakewood  Blvd. 

Downey,  Calif. 

Mr.  H.  C,  Hatch 
Chrysler  Corporation 
740  nth  St.,  W. 
ashir.gton  3,  D.  C, 

Mr.  Carroll  W,  Hayes 
Washir^rton  Majiager 
Ceiar.ese  Corp.  of  Anorica 
1026  -  17th  St.,  !J.  W. 
Washington,  D.  C, 


’v.  fiAorg#*  T-  Kayos 
Mgr.,  Washington  Office 
Stanford  Research  Inst, 

711  14th  St.,  S.  W. 
Washington  5,  D.  C. 

Mr.  D.  C.  Haynes 
Gsn.  Foreran  .Material 
Services 

Chance  Vought  Aircraft 
• .  C.  Box  5907 
Dalles,  Texas 

yr.  H.  T.  S.  Hecksan 
Applegate  &  Heckoan 
1227  19th  Street,  H.  V. 
Washingtor  6,  D.  C. 

Ms-,  John  y.  Kefferran 
CoHtercial  Dev.  Spec. 

The  3org  Paper  Co. 
Klddletcwn,  Ohio 

Mr.  George  F.  Helm 
District  Manager 
Acme  Steel  Cotipany 
1001  K.  Calvert  Street 
Baltimore  2,  Kd. 

Mr.  C.  E.  Henning 
Becton  Dickinson  Co. 

5217  Nahant  Street 
Washington  16,  D.  C. 

.'■t,  Donald  S,  H/-soy 
Supv.,  Design  Services 
Pratt  &  Whitney  Aircraft 
400  Main  Street 
E.  .Hartford  8,  Conn, 

Mr.  .Ha.’-ry  S.  .Hill 
Vice  Pres.  -  Contracts 
Applied  Design  Co. 

1807  Slawood  Avenue 
Buffalo,  New  York 

3b-,  Thotas  -M,  Hill 
Tech.  Asst,  to  Con,  Mgr. 
for  Foil 

Aluminum  Co.  of  America 
Alcoa  3uildir.g 
Pittsburgh  1,  Pennsylvania 


Mr,  Frank  Kisser 
Section  Engineer 
Phllco  Corp.,  Gov't.  & 
ind.  Division 
4700  Wissahickon  Avenue 
Philadelphia  44,  Pa. 

'•tr.  George  K.  Hobart 

President 

Utility  Paper  Co. 

Box  352 
London,  Canada 

IN-,  Wesley  M.  .Hodgkiri 
Field  Engineer 

Dashev  Business  Hachines,  Inc. 
810  -  ISth  St.,  N.  W, 
Washington  6,  D,  C. 


Mr.  Georgs  K.  Hoffman 
Tech.  Representative 
£.  I.  du  Pont  de  Nemours  &  Ci 
Chertnot  Run 
Wilmington,  Delaware 

Mr.  y.  y.  Hollinger 
District  Manager 
Net'l.  Metal  Edge  Box  Co. 
3834  S.  Four  Mile  Pun  Drive 
Arlington,  Vliginia 

Mr.  Hugh  Horner 
Packagir^  Engineer 
Chas,  Pfizer  &  Co.,  Inc. 

630  Flushing  Avenue 
Brooklyn  6,  New  York 

Mr,  H,  0,  .Horning 
Supv.,  Materials  Handling 
Chi7olsr  Corporation 
341  Massachusetts 
Detroit,  Michigan 

Mr.  R,  S.  Howard 
Staff  Engineer 
Sandia  Corporation 
Sandia  Base 

Albuquerque,  New  Mexico 

Mj-.  a.  L.  rJuber 
Ass't.  to  President 
U.  S.  Industries,  Inc. 

P.  C.  Box  4836 
Viashington  8,  D.  C. 

Mr.  H.  R.  Hudson 
Secretary 

National  Wooden  Box  Ass’n. 
402  Barr  Building 
Washington  6,  D.  C. 

Mr,  Malcolm  W.  H-oghes 
Engineer 

AlurJseal  Corporation 
385  Madison  Avenue 
New  York  17,  New  York 

Mj-.  ro.ert  J.  Hume 
Mgr.,  Federal  Gov't. 

Sales,  Farts  Div. 

Reynolds  Metals  Co. 

918  16th  St.,  H.  W. 
'Washirgton,  D.  C. 

.'b-.  C.  3.  Hutchins 
Spec.  Representative 
Inland  Steel  Co, 

East  Chicago,  Indiana 

Mr.  Clarence  S.  Hutchins 
Sales  &  Service  Engr, 
Detroit  Diesel  Engine 
Division  -  2C 
13403  W.  C-uter  Drive 
Detroit  28.  Miuhlgan 
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Mr.  Ciiarles  HUtton 


RejTiolds  Hetaia  Conpany 
503  World  Center  Bldg. 
Washington  6,  D.  C. 

Hr.  H.  I,.  Hynson 
Engr.  Repre3en1.atlve 
Exido  Industrial  Div., 
Electric  Storage -Battery  Co. 
1819  I.  Street,  W. 
Stoshington  6,  D.  C. 

Hr.  John  R.  Iisaer 
Director 

Work  Saving  International 
1735  -  19th  St,  K.W. 
Washington  9,  D.  C. 

Hr.  JoEies  L.  Ingoldsby 
Staff  Gen.  Representative 
Lord  Kfg.  Cot5)ariy 
1737  K  Street,  !i.  W. 
Washington  16,  D.  C. 

Hr.  Janes  Irvine 
President 
?ak-Rapld,  Inc. 

530  h'orth  21st  Street 
Philadelphia  30,  Pa. 

Hr.  Willian  G.  Ison 
Sales  Project  Engr. 

Signode  Steel  Strapping 
Company 

2600  Ho.  Western  Avenue 
Chicago  47,  Illinois 

Mr.  J.  B.  Jack 

Sales  Mgr.,  Defense  Products 

Continental  Can  Company 

1)0  East  42 

Hew  York,  Hew  York 

Hr.  Janes  W.  Jacoby 

Tech.  Service  Representative 

Chase  Bag  Conpany 

1500  S.  Delaware  Avenue 

Philadelphia  47,  Pa. 

Hr.  Willian  R.  Jannsy 
Vice  President 
national  Can  Corporation 
UO  £.  42 

Hew  York  17,  New  York 

Hr.  C.  Li-ncoln  Jewett 
Hgr.,  Washington  Office 
Arthur  D.  Little,  Inc. 

1625  Eve  St.,  N.  W. 
Washington  6,  C.  C. 

Hr.  Joseph  H.  Johnson 
Supervisor  -  P'  'kaging 
Pratt  &  W'li^ney  Aircraft 
fiain  Street 

East  Hartford,  Connecticut 


Mr.  W.  P.  Johnston 

Goodyear  Tire  and  Rubber  Co. 
1144  East  Market  Street 
Aki'on  8,  Ohio 

Hr.  C.  P.  Jones 

Sales  Mgr.,  Plastaiol  Dlv. 

Robert  Gair  Conpany,  Inc. 

155  East  44th  Street 
Hew  York  17,  Hew  York 

Hr.  K.  S.  Jones 
National  Secretary 
American  Material  Handling 
Society 

1975  irenainsville  Road 
Toledo  13,  Ohio 

Hr.  Robert  E.  Jones 
Head,  Physical  Testing  Lab. 
Hopco  Chemical  Conpariy 
Harrison,  Hew  Jersey 

Hr.  Allen  F.  Jordan 
Aas't.  Sales  Hgr., 

Container  Dep't. 

Atlas  Plywood  Corp. 

1432  Statler  Building 
Boston  16,  Mass. 

Mr.  T.  C.  Jordan 
Storekeeper 

Washington  Teminal  Co. 

Ivy  City  Shop 
Washington,  C.  C. 

Hr.  Albert  L.  Kaddik 
Pkg.  Engineer 

Allen  B.  Di  Mont  Labs.,  Inc. 
35  H-arkoi.  St. 

E.  Paterson,  New  Jersey 

Mr.  Wmiam  A.  Kagdia 
Ass't.  Director 
Rpyer  and  Roger,  Inc. 

Eojc  707 

Sdgewood,  Maryland 

David  S.  Kahn 
Chairman  of  Board 
Pressureform  Company 
Baltimore  Pike 
Swarthnore,  Pa. 

Hr.  Edward  M.  Kalapos 
Market  Analyst 
B.  F.  Goodrich  Chemical 
Rose  Building 
Cleveland,  (Silo 

Kr.  Richard  K,  Kaplan 
Oper.  Engr.,  Military 
Relations  Department 
Faircliild  Engine  &•  Airplane 
Corporation 
Hagerstown,  Maryland 

M'.  I.  P.  Karlin 
Universal  Pin  Company 
168  Van  Brunt  Street 
Brooklyn,  New  York 


Mr,  D.  Karpowicz,  Jr. 

Pak-Rapid,  Inc. 

530  North  It. 

Philaiiel?h,’>  30  Pa* 

.51  Katz 

Asst.  Traffic  )fenager 
Allen  B.  Dumont  Labs. 

35  I'arket  Street 
E.  Patterson,  Hew  Jersey 

PSr.  K.  K.  Keefe 
Material  Handling,  Mgr. 

Rayth’jon  kfg.  Company 
Vfaltham,  ‘'issachusetts 

Mr.  W.  H.  iCeener 
Asst.  !‘.gr..  Paper  i  Print 
Market 

Reynolds  Metals  Conqiany 
2500  S.  3rd  Stieet 
Louisville,  Kentucky 

Mr.  Robert  G.  Kennedy 
Production  Engineer 
Cadillac  Tank  Plant 
6200  Riverside  Drive 
Cleveland  11,  Ohio 

Hr.  W.  H.  Kemodle 
Supt.  -  Manufacturing 
General  Electric  Co.,  Agent 
Bvendale,  Ohio 

Mr.  A.  E.  Kincaid 
Owons-Corning  Piberglas 
806  Connecticut  Ave,,  H.  W. 
Washington  6,  D.  C, 

Hr.  Ignatius  L.  n.ein 
Dir.,  Export  Packaging 
Davidson  Transfer  St  Storage  Co. 
6301  Pulaski  Highway 
Beltlmcre  12,  Maryland 

Mr.  Emil  Klliack 
Editor 

The  Class  Packer 
55  W.  42nd  Street 
New  York  36,  New  York 

Hr.  John  V.  Knight 
Keiser  Alumlmss  &  Chemical  Corp. 
228  K,  LaSalle  Street 
Chicago,  Illinois 

Hr.  Owen  Koi^lien 
Director  of  Purchases 
Baxter  Laboratories 
6301  Lincoln  Avenue 
Mcjrtor.  Grove,  Illinois 

Hr.  Hod  0.  Kraft 
Mil.  Representative 
Aluminum  Co.  of  America 
1200  Ring  Building 
Washington  6,  D,  C. 
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Inttustry  HepresenUtives 


Joooph  I.. 

Packing  Design 

Orc^jp 

Radio  Corporation  of  Anerica 
Delaware  L  Cooper  Sts. 

Cainden  2,  New  Jersey 

Mr.  John  W,  Kraus 
Sect.  Sup'r.  Wuaiity 
Control  &  i'kg.  F.ng. 

Thoopson  Products,  Inc. 

23555  I'aclid  Avenue 
Citveland  17,  Ohio 

Mr.  H.  T.  Krause 
Exec.  Vice  President 
Greif  Bros.  Cooperage  Corp. 
Pennsylvania  Avenue 
Delaware,  Ohio 

Mr.  Richard  Kuhlman 
Packaging  Fngr. 

North  Aiaerican  /vlation 
4300  East  Fifih  Avenue 
Colunbus,  Ohio 

Mr.  Richard  Kuhlnan 
Packagir.g  Engr. 

RCA  Tube  Division 
a5  So.  Fifth  Street 
Harrison,  Now  Jersey 

.Mr.  Chester  P.  Kuiesza 
Reynolds  Metals  Co. 

10th  4-  Byrd  Streets 
Richmond  19,  Virginia 

Mr.  Arthur  Kushner 
Asst,  "ditor 
Shipping  Management 
425  4th  Avenue 
New  York  16,  New  York 

fir.  Richard  T.  Kuhta 
Packaging  Engineer 
Kearfott  Co.,  Inc. 

1150  McBride  nvenue 
Little  Falls,  New  Jersey 

&.  Rex  L.  Lake 
Development  Engineer 
Kaiser  Aluminum  &  Chen.  Corp. 
228  :i.  USalle 
C.nicago,  Illinois 

K'r.  T.  A.  Lancaster 
Mgr.,  Ind.  Sales 
Plastic  Film  Corporation 
Plainfield,  Connecticut 

Hr.  Fred  V.  Langner 
Package  Coordinator 
Socony  Mooil  Oil  Co. 

26  Broadway 

New  York  4,  New  York 

M-.  Greg  Lanigan 

S.L.  Sales  Representative 

American  Flange  &  Mfg.  Co. 

30  Rockefeller  Plaza 
Itew  York  20,  Hew  York 


rh".  V.  ♦H.  Laugnner 
Editor 

Modern  Materials  Handling 
795  Boylston  Street 
Boston  16,  .Mass. 

Mor.  L.  G.  Lea 
Vice  President 
Kieckiiefor  Container  Co, 

P,  0,  Box  710 
Camder,  New  Jersey 

.’•h'.  N,  K,  Loco 

President 

Lecc  Coa^iany 

c/o  r.  0.  Bex  261 

forest  Hills,  New  York 

Kh-.  George  H.  Leigt. 
Gorleigh  Associates 
2500  ,ue  St.,  N.  W. 
'.fashington  7,  D.  C. 

Mj.  H.  r.  Lerner 
Research  Associate 
Apolied  Psychology  Corp. 
515  -  4th  St.,  N.  W. 
Jashlngton,  D.  C. 

!ir.  Janes  C.  Leslie 
President 

Elbee  Excelsior  Co, 

6  North  14  Street 
Newark  7,  New  Jersey 

Mr.  James  G.  Leslie  III 
Vice  President 
Elbee  Excelsior  Co. 

6  North  14  Street 
Jkjwark  7,  New  Jersey 

Mr.  E,  0.  Lie berg 
Asst.  Mgr.,  Tech  Sales 
Service 

Wood  Conversion  Company 
Cloquet,  Minnesota 

K5:.  J.  D.  Lincoln 
Continental  Can  Co, 

Mount  Vernon,  Ohio 

Mr,  W.  3.  Lincoln,  Jr. 
Vice  President,  Tech, 
Service 

Inland  Container  Corp. 

700  West  Kerris  Street 
Indianapolis  6,  Ind. 

Mj.  R.  V.  Linder oth 
Sales  Manager 
/rvey  Corporation 
202  Frankiir. 

Clean,  New  York 

Mr.  Clark  Linnell 
Packaging  Engineer 
Mechanical  Division 
General  Kills,  Inc. 

1620  Central  Avenue,  K.E. 
■inneapolis,  Minn. 
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Mr.  Heinz  H.  Loeffler 
[Yesldent 

"voter  Paper  Co..  Inc. 

730  No.  Franklin  St. 

Chicago  10,  Illiiiois 

Mr.  Donald  F.  Loughrey 
lackaglng  Engineer 
Jerome  F.  Gould  Corp. 

1562  DeKalb  Avenue 
Brooklyn  37,  New  York 

fir.  a.  R.  Lutz 
Mat,  'landling  Engr. 

Atlas  Powder  Company 
Wilmington  99,  Delaware 

Mr.  C,  W.  Mac Arthur 
Mgr.,  Washington  Office 
Continental  Can  Co.,  Inc 
1625  Eye  Street,  N,  W. 
Washington,  D,  C. 

Mr.  Donald  MacArthur 
Migr,,  Washington  Office 
Kuppers  Co.,  Inc, 

1701  K  Street,  N. 

Washington  6,  D.  C. 

Mr.  A.  J.  MacDiarmid 
Sales  Engineer 

George  C.  Ellis  &  Sorj,  Inc. 
4000  teerican  Street 
Philadelphia  40,  Pa. 

Mr.  Johdi  G.  MacFarlan 
'General  Agent 
Railway  Express  Agency 
2nd  &  Eye  3t.,  K.  E. 
'.lashington  2,  D.  C. 

Mx.  Donald  R.  McClelland 
Department  fiar.ager 
General  Comirdnication  Co, 
677  Beacon  Street 
Boston  15,  Massachusetts 

Mx.  J.  I.  McCormick 
Asst.  Sales  Mar*ager 
The  'lobecknun  Company 
3301  Monroe  Avenue 
Cleveland,  Ohio 

Mr,  William  R,  McCormick 
Sales  Engineer 
White.hesd  &  Kales 
58  Hflfipier  'treet 
River  Rouge,  Michigan 

Mr.  Charles  F.  McCrory 
Defense  Coordliiator 
Hercules  Gallon  Prod.,  Inc. 
ShevEan  Stxcet 
Gali.-.i,  Chio 

f'lr.  Eugene  K.  .McDermott 
Supv.  -  Pkg.  and  Packlr.g 
General  Electric  Company 
120  VJ.  Cvnesee  Street 
Cyracuse  2,  N.  Y. 


Industry  Representatives 


Mr.  G.  ;  .  Her  nt©e  III 
Eusvern  Hepresenvitlve 
Fffii lent  “nglnoerlBg  Co. 

11?  Pi’ince  .'treet 
Alexandria,  Virginia 

Mr.  Charles  R.  McKay 
Eng,  Sales 

K.  I,  du  Pont  de  Nemours  to. 
Wllnington,  Dolausro 

Mr,  r«le  McKee 
Eng,  Mgr,,  Spec.  D->v. 

Clark  Fqulpment  Co. 

Battle  Creek,  .'Ilchigan 

fir.  Martin  Jiackey 
District  Manager 
d.  H.  Robertson  Co. 

644  Washington  Bldg. 
Washington,  D.  C. 

Mr.  P.  D,  Mahoney 
General  Har.ager 
Spraylat  Corp. 

1  Park  Avenue 

New  York  16,  New  York 

Mr.  Ton  Jiahoriey 
C-eneral  lianager 
The  Hollinger  Corporation 
3834  S.  Four  !!lle  Run  Drive 
Arlington  6,  Virginia 

Hr.  W.  S.  Msinwaring 
A&O  Mfg.  Eng. 

C-eneral  Electric  Co, 

1  -River  Rood 
Schenectady,  New  York 

.’■!r.  R.  C.  Malcoln 
Snerson  Flectrlc  H.fg.  Co. 
Transportation  Bldg, 
'"ashington,  D.  C. 

Mr,  Ouy  Mallerv 
Project  Sales  i-iirjiger 
Glenn  L.  tiartin  Conpany 
Baltimore  3)  l'ar;^land 

Mr.  Russell  3.  Malony 
Traffic  Manager 
Xearfett  Company,  Inc. 

1150  McBride  Avenue 
little  Falls,  New  Jersey 

lir,  R,  C.  Manchester 
Dev.  Engineer 
Aluniraia  Co,  of  Aaerica 
Alcoa  Building 
Pittsburgh,  Pennsylvania 

Mr.  Clarence  F.  Manning 
Vice  President 
Reynolds  Metals  Conpany 
2500  So.  3rd  Street 
Louisville,  Kentucky 


Mr,  i..  0,  Ma.nt.hei 
Partnt  r  (Cb.  Engineer) 

Intiact  Register  Company 

u,  0.  /.*.  f 

Chanpalgn,  Illinois 

)r.  Stanley  D.  Margenu." 

Sales  Manager,  Eoulp,  Fibre 
Containers 

Rheom  .’-'anufacturing  Company 
7600  3,  Kedcie 
Chicago  29,  Illinois 

Mr.  J.  Marsden 
Govt.  Sales  Representative 
Pemaccl  Tape  corporation 
1621  Connecticut  A-venue,  !l. 
Washington  9,  0.  C. 

!’r,  B.  Mason 
Superintendent 
Packaging  Ser-Co. 

15^0  Sumit  Avenue 
Racine,  Wisconsin 

K!r.  Weller  H,  M.ast 
Method:  D.rg. 

Babcock  -'i'.cox 
St.e'.lirig  Avenue 
Bari’S -to!,,  Ohio 

Mr.  Gietn  Mather 
Kanaging  Clrector 
Fibre  Drum  1-^ra.  Ass'n. 

271  ledison  Avenue 
New  York  16,  New  York 

Mr.  Irving  Mattson 
Marxet  Pasearch  lisnager 
tScLaurin-Jones  Co. 

Mill  Street 

Brookfield,  Massachusetts 

Mr.  Ralph  W.  Maurer 
Asst.  Packaging  Coordinator 
Tirken  Roller  Bearing  Co, 
Canton,  Ohio 

Hr.  Steven  M.  Mautner 
Vice  P'08, -Chief  Engr, 
Skydyne,  Inc, 

River  Hoad 

Port  Jervis,  New  York 

Mr.  Richard  N.  Maxson 
Physicist  -  Packaging 
Glass  Container  M-fra. 

Institute 
Box  528 

Sutler,  Pennsylvania 

Mr.  G,  E.  Meyer 
President 
Vane  fit  Products 
501  Williams  Street 
Tomah,  Wiscoraln 

Mr.  John  D.  Hiley 
Salesman 

Continental  Can  Co. 

12  Scjth  i2th  Street 
Philadelphia,  ilj. 


►'r.  Carl  W.  Miller 
Packaging  E-.gr, 

.lostingho'JsT  .Elec.  Corp, 

Baltimcre  3,  Md. 

Mr,  C,  Therns  Miller 
M.gr,,  National  /ects. 

Rheom  Mfg,  Company 
7600  lo.  Kedtie  A.venuo 
Chic-gc  29,  Illinois 

Mr.  Alan  /coro 
rupv..  Spares,  ’’kg.  & 

Shipping 

Piaaecki  Helicopter  Corporation 
190  Mevolawn  Avenue 
M-orton,  rernsylvania 

Mr.  J.  R.  Moore 
Governaen  i.  Kepresentative 
Fires  tone  Tire  'T  Rubber  Company 
1001  Connecticut  Ave.,  N.  W, 
Washington,  D,  C. 

Mr  Manuel  Morgado 
Material  Control  Mgr. 

Aerovo:  Corporation 
Bolilville  Avemje 
Heu  Bedford,  Maos. 

M?  ,  J.  F.  Morrisette 

F-apresenta  tive 

Mine.  Mining  dt  Mfg.  Co. 

401  I-ennsylvanln  Building 
Wachington,  D.  C. 

Mr,  If,  B.  M,orrison 
Mgr..  Reinforood  Paper  Sales 
Oions-Ccrnlng  Fiberglas  Corp. 
598  Mndison  A’-snue 
New  York,  New  York 

IS*.  George  Mosher 
General  l-fenager 
American  Latex  Fibre  Corp, 

500  Broadway 
Lawrence,  Hass, 

Mr,  John  Mount;  lianager 
Ibrine  Service 

Ins.  Coepary  of  Jiorth  America 
1600  Arch  Stre-'b 
Phild.lelphia  3.,  Peruasylvania 

IS*.  A.  S.  ;jroz,jk 
Sales  Ibnnger 
Irgersoll-Kaiamazoc*  M.v, 

131C  .No.  Picner  Street 
Kalamazoo,  Hichlgar, 

Hr.  Thomas  J.  Kuldoon 
Technical  Cons’uitant 
Fibre  Box  4bsOciatJLon 
1145  19t;j  Street,  K.K. 
'.lashington  6,  D.  C. 
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Industry  Representatives 


^x.  Charles  I.  ISilianpv 
Aas't.  Sup't.,  '^re  Parts 
Packaging 

Raytheon  Mfg.  Conpanj- 
Waltham,  ^b33acilusett3 

Mr.  James  ?.  liullen 
Staff  Engineer 
American  .^over  Jet,  Co. 

705  Grand  Avenue 
Ridgefield,  New  Jersey 

Mr.  T.  H,  ^‘ullen 
Washington  Representative 
American  Paper  and  Pulp 
Ass 'n, 

122  East  42nd  Street 
New  "fork  17,  H.  . 

Mr.  J.  7.  Muller 
Consulting  Fcgr. 

Sperry  Gyroscope  Co. 

Great  Keck,  L,  I,,  N.T. 

Mr,  K,  fhingenast 
Packaging  Engineer 
Federal  Telephone  4 
•Radio 

100  Kings land  Hoed 
Clifton,  New  Jersey 

Mr.  Frank  L.  Morphy 
Ass't.  Vice  President 
Pullran-Standard  Car  Mfg. 
Cozsp&ny 

1C25  Connecticut  Avenue 
'Washington  6,  D.  C. 

Vs.  James  A,  Mustard,  Jr. 
District  Manager 
Thos.  A,  Edison,  Inc. 

13i.(  Connecticut  Aveme 
'Washington  6,  D.  C, 

Mr.  Gordon  3.  Mustin 
Chief  Engineer 
Container  Labs.,  Inc. 

1519  Connecticut  .ive.,  h.  'W, 
Washington  6,  D.  C. 

Mr,  Philip  '!yers 

Manager 

Straparound 

1P15  Standard  Oil  Boulevard 
Baltimore,  Maryland 

Mr.  Brandt  Nelson 
Market  Dev.  Department 
Celansso  Corporation  of  America 
290  Ferry  Street 
Newark  5,  New  Jersey 

Mr.  Jack  Neustadt 
Vice-President  4  Treasurer 
Jeta  Metal  Fabricators,  Inc, 
957  Sawmill  River  5oad 
Yonkers,  New  York 


‘■’.r.  r,  Nunn 
’!(-r. ,  '^'■'Ipplng  <■  Receiving 
General  Pepertment 
u>ckheed  Aircraft  Corporation 
r.  0.  Box  p51 
Burbank,  California 

1-i-.  T.  J.  Nussdcrfer 
Research  Engineer 
Arthur  D.  Little,  Inc. 

30  Memorial  Drive 
Cambridge,  ifessaiinisetts 

•Mr.  Malcolm  J.  Cdell 
Vice  rresidoir. 

Angler  Corporation 
Fountain  Street 
.=Vamirgham,  Mass. 

*ir.  J.  P.  O' Hanlon 
Administrator  of  Packaging 
Radio  Corp,  of  .America 
Camden,  New  Jersey 

Mr.  Carlton  E.  Chlheiser 
kanEger,  '-iunidlty  Dep't, 
American  Instrument  Co. 

8030  C-eorgia  Avenue 
Silver  Spring,  Maryland 

Mr.  Richard  M.  Oliver 
Staff  Assistant 
Aircraft  Industries  A*'.‘n. 

610  Shoreham  Building 
Washington  5,  D,  C. 

Mr.  Valter  J .  Oliver 
Technologist 
Presex-vation  &  Packaging 
Fairehllc  Engine  Sc  Irplane 
'oi'por'.  *  '.on 
Hagerstown,  i'eryl-od 

!-t.  V.  0.  Nlchol 
Ass't.  to  Vice  President, 
Operations 

United  States  Steel  Corp. 

525  William  Penn  Place 
Pittsburgh  30,  Pa. 

Hr.  S.  3.  Nicholson 
Supv. ,  Packing  4  I'aterisls 
Handling 

American  C-.n  Company 
100  Park  .Avenue 
New  York  17,  New  York 

rt.  h.  Nippier 
gr.,  ,'pec.ifioatiors  4  Pkg. 
Design  Div. 

.oodyeer  Tire  4  Rubber  Co. 
1144  ast  Market  Street 
kron  IS,  Ohio 

Mr.  Frank  X. Norton 
ton  . .  ; 'Isey  Co. 

16629  ’“yers  Toad 
Detroit  35,  Michigan 


Mr.  J.  Olsen 
Chief,  Methods  -  Indus. 
Engineer 

Merck  4  Co. ,  Inc, 

Rahway,  New  Jersey 

■r.  Ralph  A.  C'Roilly,  Jr. 
Pkg,  '-'ngineer  -•  Pistrit-'U'.ion 
Staff 

General  I'otors  Corporation 
3044  W,  Grand,  Boulevard 
Detroit  2,  Michigan 

:Y.  '.'illiam  S.  Owen 
Sal^s  P.epresentative 
!hibba  0  Corning  Company 
Division  Hubbs  ''cipcraiion 
404  s,  "utaw  Street 
Balti.”ore  1,  Maryland 

’b',  Herlsn  E,  Owera 
:erchandisin('T  Specialist 
G’C  Truck  ?■  Coach  Divisicn 
660  So.  Boulevard 
Pontiac  11,  .’'ichigan 

Mr.  John  B.  Ta-ker 
Staff  Indu,«trial  Engineer 
Crown  Cork  4  Seal  Co.~pan;.' 
9300  As.'.ton  ?v3d 
Philadely.'iia  36,  Pa. 

k!r.  Herbert  C,  Parker 
H.  C.  Parker  Company 
1625  nye  Street,  N.  V.', 
'ashington,  D.  C. 

'•t.  Charles  A.  Parr 

Asst,  to  the  General  Manager 

The  Mac-tillan  Cor.pary 

60  Fifth  Avenue 

New  York  11,  N.  Y. 

’!r.  George  3.  Parsons 
Ass't.  Chief  Engineer 
.Slr.'dyne,  Inc. 

RiverRoad 

Port  Jervis,  New  York 

Mr.  Leonerd  E.  Pasek 
Assistent  to  President 
•.i.-.'De.-ly-Clsrl.  Corporation 
lieerah,  '..'isconsin 

k!r.  .1.  L,,  Pearce 

Ass't.  Mgr.,  -arts  Dlstrib. 

Chevrolet- Fling 

3'y  Cnovrolet  '.venue 

Flint,  Mic'nigan 

.'■!r.  Chester  'H.  -enning 
Ass't,  Soles  Manager 
Chemical  Division 
Eastman  Cnemicel  Products,  I 
Kingsport,  Tennessee 

Mr.  T.  W.  Petty 
Ass't.  P8ckagir.g  4  Loading 
Engineer 

U,  S.  Steal  Corporation 
525  U'l Ilian  Pern  Place 
Pittsburgh  30,  Peruaylvanla 


IndoBtry  Represent&tlTes 


?!r.  ?.u£3oll  J.  Piltz 
Klnberly-Clark  Corporation 
1426  G  Stroatf  U*  W* 

Vashincton  5,  D.  C. 

!<r.  V.  K.  Pine 
Managing  Director 
Dri-Store  Facilities,  Inc. 

734  Jackson  Place,  H.  W. 
Washington  6,  D.  C. 

Mr,  Wilbur  L.  Plank 
Consultant 

Gettysburg  Packaging  & 

Packing  Coapany 
123  Springs  Avenut! 

Gettysburg,  Pennsylvania 

Mr.  David  D.  Pllska 
Vice  P^sldent 
Pioneer  Enterprises 
R.F.D.  #1,  "The  Elns" 

Addison,  Illinois 

Mr.  E.  H,  Porter 
President 
Wraps,  Inc. 

80  East  11th  Street 
New  York  3,  New  Tork 

Mr,  J.  W.  Porter 
Peckaging  Engineer 
General  Electric  Co. 

40  Federe'.  Street 
Lynn,  Kassachuaetts 

Mr.  Willlan  R,  Porter 
Market  Dev.  Department 
Celaneee  Co'.-p.  of  Aoerloa 
290  Ferry'  Street 
Newark  5,  New  Jersey 

Mr,  Bernard  C.  Press 
Ass't.  Div,  Head  - 
Materials  Handling 
Wright  Aero.  Division 
Wood-Ridge,  Hew  Jersey 

Mr.  Harold  D.  Prior 
Mgr.,  Washington  Office 
National  Lead  Conpany 
1025  Connecticut  Avenue,  N.W, 
Washington  6,  D.  C. 

Mr.  Roland  V.  Puder 
Supervisor,  Materials  Kdl'g. 
Engineering  Deportoent 
Du  Font  CcigMuy 
Wilinlngton,  Delaware 

Hr.  Roger  U  tvbam 
Fresldent 

Fsekage  Kschlnsry  Coapany 
lut  Loog— sdCTf,  Mass. 

Mr.  Frank  L.  Oninty 
Project  Engineer 
Grace  Chenical  P.»seareh 
and  Development  Co. 

3  Hanover  Square 
Naw  York  4,  New  York 


l-r.  J;'in  F.  Ha'.asltz 
Sales  Proootion  Manager 
H.  A.  Post,  Inc. 

31-11  20th  Road 

Long  Island  City  5,  N.  Y. 

Mr.  John  W.  Rawlins 
Packaging  Engineer 
Purolator  Products,  Inc. 

970  Now  Brunswick  Avenue 
Rahway,  New  Jersey 

fh-.  R.  R.  Redlngton 
Specification  Engineer 
National  Tank  jivlslon 
United  States  Steel  Corp. 
1929-525  Vte.  Penn  Place 
Pittsburgh,  Petmsylvanla 

Mr.  Fred  E.  Hainhardt 
Supervisor  -  Packaging 
Federal  Telaphone  &  Radio  Co. 
lOO  Kingsland  Road 
Clifton,  New  Jersey 

Mr.  R.  Chester  Reed 
Sup'v.,  Packages  &  Shipping 
The  Texas  Company 
135  E.  42nd  Street 
Now  York  17,  New  York 

Mr.  E.  P.  Ribet 

District  Manager 

Gerrard  Steel  Strapping  Div. 

United  States  Steel  Corp. 

1322  Island  Avenue 

McKees  Rocks,  Pemsylvanla 

Mr.  Gordon  M.  Richardson 
Engineer 
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Skanes teles.  Rev  York 

Mr.  H.  T.  Ridlehoover 
Special  Represontetlve  - 
Engineering  Division 
Railway  Express  Agency,  Inc. 
89  Luckle  Street,  N.  W. 
Atlanta  3,  Georgia 


Mr.  George  E.  Robinson 
Dep’t.  Mgr.  -  Pkg.  Drr. 
Sharp  &  SohBB,  Inc. 

640  H.  Broad  Street 
Philadelphia,  Pa. 

Hr.  Howard  A..  Rohdin 
Vice  President 
Packaging  Industries 
151  Fine  Street 
Montclair,  Hew  Jersey 

Hr.  WilliaB  F.  Roee  II 
Advertising  Sales 
Industrial  Pkg.  Magazine 
130  E.  56th 

New  York  City,  New  York 


Mr.  Clint  Royce 

Prssldent 

Clint  Royce,  Inc. 

Ii5  Roctaifellar  Plata 
New  York  20,  New  York 

Hr.  John  J.  Ruane 
Vice  President 

Deshsw  Business  Machines,  Inc. 
810  18th  St.,  N.  W. 

Washington  6,  P,  C. 

Mr.  WillisB  H.  Sardo,  Jr. 
Secretary  -  Manager 
National  Wooden  Pallet  HYgis  • 
Association 
215  Barr  Building 
Washington  6,  D.  C. 

Mr.  H.  C.  Sargenv 
Packaging  Engineer 
Aviation  Electric  Ltd. 

200  Laurentien  Boulevard 
Stl  Laurent,  Quebec 

I!r.  Wlllian  K.  Savers 
Asst,  linager.  Division  of 
Special  Services 
The  Vlsking  Corporstlcn 
6733  West  65th  Street 
Chicago  38,  lUinols 

Mr.  J.  G.  .Schaefer 
OrgBric  Chemist 
Danbert  Chemical  Cesapany 
4700  So.  Central  Avenue 
Chicago  38,  lUiiiols 

Mr.  Harold  Schsrfottar 
Regional  Service  Mgr. 

TowBOtor  Coaporatlon 
1226  E.  152nd  Street 
Cleveland  10,  Ohio 

Mr,  J.  V.  Schade 
Asst.  Sup't.  Methods 
Western  Electric  Co.,  Inc. 

195  Broadway 

New  York  7,  Sew  York 

Hr.  Hal  Schwappach 
Technical  Director 
Kid-States 
2515  S.  Daaen 
Chicag.  8,  Illinois 

Mr.  J.  Sears 
Executive  Secretary 
American  Gear  Mfgrs.  Ass'n. 

1  Thoaaa  Circle 
Washington  5,  D.  C. 

Mr.  f.  W.  Segerstre* 

Sa'.es  Manager 

L.O.F.  Glass  Fibers  Co. 

1810  Madison  Avenus 
Toledo,  Ohio 

Mr.  R.  T;  Seith 
Director,  Product  Dev. 
Hoslnee  Riper  Mills 
Kosisee,  Wisconsin 
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Hr.  'i.  L.  Sennott 
S«lo3  Engineer 
Allied  P.eaearch  Producta 
4001  E.  Monuaent  Street 
Baltiacre  5»  Maryland 

Mr,  Warren  L.  Serenbetz 
Chief  Engineer 
Railway  Expreaa  Agency,  Inc, 
219  Eaat  42nd  Street 
Hew  York  17,  New  York 

Hr.  Lawrence  E,  Shea 
Ropreaentative 
lavoie  Laboratories 
Korganrille,  Sew  Jersey 

Mr.  R.  W.  Shark 
Aircraft  Parts  Manager 
Allison  Division 
General  Motors  Corp. 
Indianapolis,  Indiana 

Hr,  Jassea  W.  Shipley 
Fkg.  Engineer 
Davison  Chenlcal  Conqjany 
Ealtlnore  26,  Maryland 

Hr.  K.  L,  Shoeoaker 
Packaging  Engineer 
Sandia  Corporation 
Allwquerque,  New  Maxlco 

Mr.  Edward  S.  Shorkey 
Sales  Technical  Service 
Shoelnan-Betner 
Kt,  Tenion,  Ohio 

Mr.  Paul  P.  Sikorskl 
Aas't.  Kdse.  Manager 
Polyken  Producta 
222  W.  AdaJiis  Street 
Chicago  6,  Illinois 

Hr.  L,  E.  Siserl 
Research  &  Duv.  Dep't. 

Olin  Kathieson  rila  Div'n. 

New  Haven,  Connecticut 

'i-.  G.  Slspson 
Vice  President  Si 
General  .'a.Mger 
Pittsburgh  Lectrod.Ter  Corp. 
Front  32nd  Street 
Plttstwrgh  1,  resuisylvania 

Mr.  Robert  B,  Sleight 
President 

Applied  Psychology  Corperation 
515  -  4th  St,,  S,  W. 

Washington  1,  B.  C. 

Mr.  A,  E,  Sloan 
Manager,  Industrial  Packaging 
Pipinwsx  Paper  Ccapargr 
150  -  26th  Avenue 
Minnsa polio  3,  Kinnesots 


Hiss  >!arg8ret  A.  Snlth 
Executive  Serrotery 
iJat'i.  Barrel  i.  Drun  Ass'n. 

1025  Connecticut  Avenue,  S.  W. 
Washlr.gton  6,  D.  C, 

Ik".  Richard  A.  'iclth 
Research 

K,  W,  Kellogg  Coopany 
Foot  of  Daiiforth  Avenue 
Jersey  City,.  New  Jersey 

Hr.  W.  F.  Snith 
Packaging  Engineer 
Westinghouse  Electric  Corp. 
Friendship  Airport 
Baltimore,  f^aryland 

Mr.  W.  T.  Salth 
District  Manager 
Universal  Pin  Cenpany 
1124  Vferner  Building 
Washington  4,  D.  C. 

Hr.  Don  A.  Snelling 
shipping  Superintendent 
Boeing  Airplane  Cccpaay 
Seattle  14,  Washington 

Hr.  C.  W.  Snodgrase 
Sales  -  Washlrxgton  Rtp. 

U.  S.  Wire  &  Cable  Corp. 

27  Haynes  Avenue 
Newark,  Net’  Jersey 

Itr.  R.  C.  Sollenberger 
Exec .Vice  President 
Conveyor  Equipiaent  Manufacturers 
Ass'n. 

1  Thcoas  Circle 
Washington  5,  D.  C. 

ISr.  C,  A.  SouthuicK,  Jr. 
Technical  Editor 
Modem  P  ckaging  lisgazine 
575  Madison  Avenue 
New  York  City,  New  York 

Hr.  Ruoert  E.  Spalding 
Consultant 

Container  &  Packs glr.g 
921  Eveshae  Avenus 
Baltlno-e  12,  'Maryland 

•Hr.  H.  A.  Spanagel 
Aoerican  ‘‘otors  Corp. 

1000  Veinont  Avenue,  S.  W. 
ViisWjjgtca  5,  D,  C. 

Hr.  Clarence  Spencer 
Product  Manager 
PsrxBcel  Tape  Cenpany 
•J.  S.  #1 

New  Brcr.swick,  New  Jersey 

Mr.  F.  E.  Spurney 
District  Manager 
Butler  Manufacturing  Co. 

613  Cafrlti  Building 
Washington  6,  D.  C. 


Hr,  P.  J.  StarXleld 
Hat'l.  &  Froceas  Engineering 
Douglas  Ali'craft  Co,,  Inc. 
Lakewood  Si  Carson 
Long  Beach,  California 

Mr.  Carle ton  D.  Stanley 
Ass't.  to  President 
Clark  Equipnent  Cocipany 
1000  Veroont  Avenue,  K.  M. 
Washl.ngton  5,  D.  C. 

Mr.  Berr.ard  C.  Stapor 
Production  Engineer 
Joh.’'.  I.  Thcopaun  6  Coapany 
921  -  17th  St.,  N.  V, 

Washington  6,  L.  C. 

Mr,  '!.  E,  Stern 
Vice  President 

Federal  Adhesives  Corporation 
210  WyT,he  Avenue 
Brooklyn  11,  New  York 

Mr.  Howard  R.  Stewart 
Special  Projects  Engineer 
Staudard-Knapp  Division 
tein  Street 
Portland,  Connecticut 

Mr.  Harold  Stone 
Vice  President 
Adex  Manufact'irin*  Ccepany 
140  K.  Kresson  Street 
Baltimore  24,  Maryland 

Mr.  Grant  A.  Stonebury 
Packaging  Engineer 
Haallton  Standard  Division 
United  Aircraft  Corporation 
Bradley  Field 

Windsor  Locks,  Connecticut 

Mr.  D.  M,  StonsBtrcEi 
Atlas  Powder  Ccepany 
WllElngton  99,  Delawar* 

Mr.  Korarn  Strlppy 
President 

Strippy  Stfpe  a  Moving  Co.,  Inc. 
106  MuShail  S'treet 
BrdtlBore  23,  Flaryland 

IV.  A.  K.  Strong 
Mat'!,  Handling  Ccra'sltaut 
Auerican  Cysnasiid  Coapany 
30  Rockefeller  Plaza 
New  York  20,  )!ew  York 

Mr.  L.  Studebaker 
Packaging  Engineer 
McDorusell  Aircraft 
St,  Louis,  Missouri 

Mr.  Joseph  G.  Surchek 
Senior  Research  Leader 
Dearborn  Chealcel  Coapany 
1029  W.  35'‘Ji  Street 
Chicago  9,  Illinois 
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.‘i’,  C.  C,  Sutton 
fc-ckaging  Research 
Ger.ersl  roods  Corp. 

1125  Hudson  Street 
Hoboken,  Hevj  Jersey 

G,  H.  Suatek 
President 

Baker  &  Swatsk,  Inc. 
lObO  Eln  Avenue 
Hidgefield,  Iksw  Jersey 

;t.  Jack  Sweet 

Chief  l^nufacturing  Eng'r. 

Lear,  Inc. 

110  Ionia  Avenue,  li.  W. 

Grand  Papids,  I'-ichigan 

'.'s,  George  A.  Switzer 
Bendix  deducts 
So-uth  Bend,  Indiana 

t'j-.  h.  w.  Taggart 
Bjpv.,  Packaging  Png. 

S”1 Vania  Electric  Products 
Ecporiua,  Pennsylvania 

Pj.  Herbert  K.  Teyloi,  Jr. 
President 

George  C.  Ellis  &  Sons,  Inc. 
AOOO  .'iceriosn  Street 
Philadelphia  4',  Pa. 

>tr.  I.,  y.  Taylor 
President 
E:»fab,  Lie. 

1955  Lafayette  Strset 
Santa  Ole -a,  California 

it.  yiUlar.  M,  Tortple 
Manager,  Gc7*t.  -alts 
Libber-Owans  Ford  Glees 
Fibers  Cospany 
1010  Vernont  Avenue,  r'.W. 
Washington  5,  D,  C. 

'tr.  Robert  S.  Tocplo 
Industrial  Geles 
Celerjeso  Corp.  of  Acerioa 
180  Kadis  on  Avenr^ie 
i'tew  York  City,  J5sw  York 

:i-.  Karti,".  =.  rniry 
St'pv.,  OeveTnent  recking 
Alien  B,  Duoont  Labs. 

35  i-Iarkct  Street 

East  Pstersan,  Kew  .Tersey 

i!r.  PJcharc  H-  Thcooe 
Packaging  Engineer 
General  Electric  Coapai^ 

French  Head 
Utica,  hew  York 

Hilter  13.  Thcsias 
Food  Kacl.lcery  &  Clmnlcal  Corp. 
777  14 th  Street,  .H,  W. 
Wsshington  5,  3.  C. 


hS".  Vi-Hiaa  Thoesao 
Research  Investigator 
The  Flir.tkote  Coepeny 
Whlppany,  New  Jersey 

Mr.  Edward  J.  Thorps jn 

Packeglng  Engineer 

Bausch  h  loab  Optical  Coapary 

St,  Paul  St.  eet 

Rochester  2,  Kow  York 

3'r.  Evan  Thor  peon 
Bendix  Corporation 
South  Bend,  Indiana 

Hr.  P.alph  ?.  Thor^ison,  Jr. 

Ass't.  p:ar.Eger  -  Federal  Sales 
Reynolds  Hetals  Coapety 
918  iSth  St.,  K.  W. 

Washington  6,  B.  C. 

Hr.  Wallace  3.  Tlbbets 
Supv.,  Cor.3UBer  Packaging 
Hakelite  Cor.pany 
River  Road 

Sound  Brook,  Keu  Jersey 

fi-.  Ray  Thrasher 
!;at.  !anager  Equlpoent  Containers 
Fuieen  I-fenufacturing  Coiqjany 
7600  Sc.  K«dzia  Avenue 
Chicago  29,  Illinois 

Hr,  Eevio  ?—•  Todd 
Salesaan 

Gerrcrd  Steel  Strapping  Div. 

U.  r.  SV?"!  Cerporttion 
1625  K  Street,  E.  W. 

>iashin/^on  6,  2,  C. 

Jfr.  John  J.  Toughey 
fup't..  Prevention  Div. 
iXilway  Express  Agency,  Inc, 

219  E.  42nd  Street 
Hev  York  1",  Eew  York 

!ir.  J.  H.  fransue,  Jr. 

C.hiaf  cf  Packaging 
Fhllco  Corporation 
47'DO  Wicrshickon  Avenue 
rtiiladslpnia.  Fa. 

?i'.  F.usssll  Travic 
Chief,  Ir.dustrial 
Legis  tics  Eranch 
Reed  Research,  Inc. 
lCa,8  Potosac  St..  N.V. 
Washington,  U,  C. 

E.  ?.  Troagrr 
rvocess  Engineer 
Do^tglas  Aircreft  Co.,  Inc. 

SOCO  Ocean  Park  filvd. 

Santo  Monica,  California 

IS-.  Ernest  A.  Tupper 
Mgr.,  Vfeehingtoh  Office 
Ar«rican  Can  Co. 

142C  New  York  Ave.,  N.W. 
Wasi,isgtGS,  D.  C. 


Kr.  John  G.  Turk 
Research  Fkg.  rhginaer 
Glass  Container  HYrs. 

Institute 
Bor  528 

&'.tler,  Pennsylvania 

!S-.  !-.  B.  Turner 
Hkt,  Covelopaent 
Enjey  Co,,  Inc. 

570  ".  Broad  Street 
Elizabeth,  New  Jersey 

IS-.  T.  K.  Urdahl 
Consulting  Engineer 
1122  Barr  Building 
910  17th  Street,  K.W, 
Washington  C,  B,  C. 

Lir.  y.  L.  Utley 
Ass't.  Secreterj' 

Towcotor  Corpora-'ioc 
1226  E.  152nd  Street 
Cleveland  10,  CJhlo 

Cap't.  J,  !•;,  Tnn  C3rderi 
Regional  Terziinals  y.gr. 

Matson  Navigation  Cospaq? 

Pier  32 

Sen  Francisco  5,  Calif. 

ISr.  H.  ?.  Vaughan 
Ass't.  Traffic  Hansgor 
Micro  Switch 
11  West  Spring  Street 
Freeport,  IHlnola 

Hr,  John  D.  Velardo 
Packaging  and  Shipping  Editor 
Flow  Magazine 
1240  Ontario  Street 
Cleveland  13,  Ohio 

Jir.  Heresn  Velick 
President 

Overseas  Packaging  Service 
11141  Lappln  Areaae 
Detroit  5,  Kiohigan 

I'r.  f^TMn  Velkoff 
Vire  President 

Central  States  Paper  &  Beg  Co. 
342  Madison  Avenue - 
Hew  York  17,  New  i^rk 

.'t.  G,  ?.  firrtseat 
Kgr.,  Gova-naent  Services 
Clin  Phthieson  Cheadcal  Corp. 
711  W^tt  aillding 
Weskington,  D.  C. 

Hr.  Kelvin  Wagner 
Kgr.,  Packaging  Ktls.  Division 
Acae  “Jacking  Corporation 
Canal  &  Ludlow  Streets 
Stanford,  Connecticut 

P!r.  Louis  r.  Wahl 
Salos  Representative 
United  Can  Division 
P.  0.  Box  42 
Ihlllipsburg,  New  Jersey 


679 


Iwhifltry  Repr»t*«naitlva^ 


Mr,  Z.  H.  VtilcJorf 
Vi-?'!  Prusit^flnt 
Corro  I.lnit/jd 
79?  V&shJ’igtou  .'iirect 
Sew  York  14,  Ko”  York 

Hr.  M.  C,  iiaish 
Spec.  Aj-'litant  tc  the 
?reside.;t 

The  Cha-apion  Prp^r 
Fibre  Coapaxj 

1001  Coiinectlcut  Ave.,  N.'.;. 
Washington  6,  D.  C. 

Htj  Ear  Vanaley 
Product  Fnglnser 
Klalwrly  Clark  C-vrp. 

Hcenfth,  WiscciCiii 

Hr.  ?.  o.  Warner 

Sepressntatiro 

‘'In.'-.  Minicg  i  HTc.  Cc. 

.  Park  /-vonaa 
p.  ;cn  9,  CSiic 

Mr.  J.  .M,  Weidaan,  Jr. 
Tschnicel  P.eprcse:  tutive 
Ttheer:  Han^faeturiiHT  Co. 

7‘iOC  2.  Kedsib  Jt.vet 
Cnica»’o,  Illinois 

IS-.  W-»sl6;  J,  Weir 

Kgr.  -  Matl's.  'lUig-  i-  'kg. 

■..iSineerlng  Dir  is  ion 
Wright  Aerc  Division 
Curtiss-Wrieht  Corporation 
Iksij.  4  Passaic 
Woodridge,  Xeu  Jersey 

IS-,  ii.  Frank  Weber 
fanhegi-ig  Sdlto; 

Modern  Haterielf  Hdi’g. 

2265  K.  "3rt!  St^-eot 
Hilusakes  13,  Wisconsin 

:iir.  r.  Weis 
Secretary 

Canada  Glased  Papers^  DV. 
2131  iawrer.ee  Ave.,  aos' 
Scarborough,  Ontario 

Hr.  Henry  G.  Wetsfc 
Assistant  Pditor 
Modern  Ptoterials  Kr  'r 
795  Boylstor.  .Street 
Boston  16,  Msssachnj* -  J 

Mr,  Reed  A.  Weybu.ns 

The  Stanley  Works 

Sew  Britain,  Connecticut 

»•.  Thosas  F-  Wharton 
Minagor 

Ccutainer  Laboratorist,  Ire. 
1519  Connecticut  Are.,  H.W. 
Washlngtcc  6,  D.  C. 


■•ir.  Gle.'.n  H.  Whetseli 
.Mgr  ,  Technical  Sales 
(Silo  Corrugalir.g  Csrpany 
Fi/ys  &  R(y  loke 
Unr-ren.  CSilo 

Mr.  H.  *'errls  Wiilte 
Exec.  Vtce  Pi'jidont 
Can  Manufacturers  Institute 
1017  Shoreham  Buiidirg 
Washington,  D.  C. 

Ml'.  Hotirt  R-  b'h^te 
.ndujs trial  baleacan 
Wood  Ce-versiin  Corpery 
Firs*  liatlonel  Sank  ouildin;; 
St.  toul,  Minnesota 

Hr.  STlilip  C.  Wi.itii.g.  Jr. 
Tethnical  Director 
The  Marrei'.UE  Coispany 
28  Appleton  S'.ieet 
Holyoke,  >S.S8i.ebtL.s'*tts 

M*  .  Johi  ?,.  -fnitteriore 
District  liinKgor 
Kjaeiy  Air  Freigi-:  Cori:. 
bl9  St.  Pr-a  St'eot 
ocitisore  2,  ^i^r>land 

.”r.  IJlord  B.  W'cker..'C:ra 
Dtrect.o-  -  Eng'g.  '  I'cSc's 
deed  Kepearch  Inc. 

1048  Pc'-ooac  Street 
WashJr-gton,  0.  C, 

>5?.  C.  S.  Wiggirs 
Berg-Warnef  Corp0~atlor. 

Vie  16tb  St.,  .4.  W. 
Veahingten  6,  'j.  C. 

t!r.  Latr-nnc«  E-  Villltns 
Flaaeoitl  Koiicopter  Corp. 
Morton.  .Pennsylvania 

Mr.  K.  WUlicrss 
Pres,o.mv 

Cadillac  Products,  Inc. 

C3CX.’  Gfilnsboro 
fc-rndale,  Michigan 

't,  S,  E.  WllllaEs 
Sfecnar-loal  Engineer 
DIt.  1224,  Sandia  cerp. 
Saari.ia  Base 

Albuquerque,  How  Mexico 

i!r.  R.  P.  WiUians,  Jr. 

Vice  President 
Rheea  Hfg.  Ccqieny 
339  -  17th  SV'oet,  N.V. 
Washington  6,  D.  C. 

Mr.  C.  P.  Wilson 
Cboaical  EcglJeer 
I^viaon  ChenJ-al  Corp. 

4775  Paddock  P.oad 
Cincinnati  19,  Ohio 


Mr.  b.  R,  Wilcon 
’^orenan,  Shipping 
M'ionnsll  Aircraft  terp. 
laabart  ^ield 
St.  Louis  3,  Hisfouri 

Hr,  ’’aroid  E,  wirtii 
}-iana>>er 

The  Fimstoue  Tire  S'  Rubber 
Coepauy 

1001  Coiuscticut  Ave.,  S.W. 
V.rshington  6,  D>  C, 

'tr.  Frank  C.  Wolcott 
Technical  V/r'  ier 
Roye.-  4  Rogo",  Inc. 

Ariy  ihea.  Center,  Hd. 

Mr.  E.  I.  Wolford 

Maiager.  Plastics  3ev,  Branch 

Hoppers  CCEpany,  Inc. 

7J1  and  Grant 

Metsiurgh  19,  Pe"nsylrania 

Mr.  .-(enry  A.  Wolndorf 
Vi-!c:  Ihresldcni 
Stapling  Maehi.'.ca  Conpsny 
Pir*  Street 
D-ockauay,  Htn>  Jersey 

ij-.  Janes  K.  Wooldridge 
f.t.gineev  Writer 
io.hn  1.  Thosipson  &  Cerpany 
921-17th  Street,  H.W. 
Washington,  D.  C. 

yr,  1.  A.  Wright 
Sup't.  Prod’Jcts  Control 
Wor'li  American  Aviation 
5tt  Avenue 
Col’inbs.s,  Ohio 

Hr,-  J.  W.  Wens  oh 
President 

Silent  Hoist  &  Crer.e  Co. 

841  -  63rd  Street 
Brooklyn  20,  Hew  York 

Mr.  W.  J,  Wyatt 
Packaging  "nglneer 
Grussan  Aircraft  Enginoer  dorp. 
Bethpage,  Now  York 

Kr.  F.  3,  Wysor 
Special  Engineer 
Bot-iienea  ■St'-al  Cenpasy 
East  Third  "Ireet 
E>tM»hoa,  Pennaj'ivania 

Mr.  Cecil  Young 
PacJcagin-'  Eagineor 
General  Electric  Coroaty 
Svandsle  Plant 
Clnti  15,  Ohio 

Mr.  Louis  C.  Young 
Staff  Specialist.  Operations 
Research 

Corp* 

Marietta.  -Georgia 
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joasistry  Sapresenutifeu 


"r.  1 .  0.  YcuRf; 

■'CC>  Appllo^tioi.  Rcncsrc' 
na.iioi!  CheuicaJ  Co 
Beits  ’.ore  3,  ’*r/land 


S.  H.  A,  Ycsirs 
President 

PrcasureforD  CoRpMiy 
Bnltiaore  Pike  f-  Wallingford 
Koad 

SvartSmore,  Pennayirania 


OoTenoBPal  Re{>reBentatl«es 


Hr.  Joaeph  ?.  Akrep 
Supervisory  Engineer 
USK  Svipplv  R  &  D  Facility 
Bayonne,  !iow  Jersey 

Hr.  John  Alfton 
Toch.  Div.  Supervisor 
Inaaat  -  Minneapolis 
3rd  St,  &  Karo.uette  Aveme 
Kinsieapolis  1,  Minnesota 

Lt.  Cdr.  L.  R,  Allan,  SC,  USK 
Preservation  It  PacJcaging  Officer 
Aviation  Supply  Office 
TOO  Pobbins  Aveiaie 
Philadelphia  il,  Pennsylvania 

Mr.  E.  I,  Alinatt 
Preservation-Packs  ging  ^cialist 
Bureau  cf  Supplies  and  Accounts. 
Departnon-v  of  the  Stevy 
Washington  25,  D.  C. 

Mr.  Jaa»s  V,  Anderson 
General  Industrial  Equipnent 
BBSA  -  Cgroerce  Departnent 
4503  -  3rd  Street,  S.E, 

Washington  20,  D,  C. 

Major  Hen  Aade-son 
director  of  Transportation 
JR,  Continental  Air  CoEsaand 
"‘itchoi  A'r  Perce  Base 
3e:^isad,  Nev  York 

Mr.  ValY«r  J.  Arrjtroag 
Packsging  Cons-'ltanc 
Engineer  Res.  &  Dev.  I.abs. 
Packaging  Derslcpnent  Branch 
Port  Belvoir,  Virginia 


Mr.  1.  H.  ?afci 
>;arap‘-r,  i.ethods  a  PP^. 

l~veicpcent 
■Tibs  J  aarnicoCtical 
1  .'oductc,  Inc. 
o-j:Jtit,  ;>etf  Jersey 

Mr .  J  6ul  J  .  2err 
Eng inner 

Container  laboratories,  Inc. 
1519  Ccrjiecticut,  Ava.,  tl.W. 
Waahli.gton  6,  D.  C. 


S.  Sgt.  Gene  G.  Arnn,  US'? 
Orientation  Group 
Wrigbt-Patterson  '»?B 
Imyton,  Onio 

Dr,  Jferbert  Ashton 
Director,  Transportation  i 
Utilities  Div.,  BPC 
Departcent  of  Ccaaercs 
14th  and  Constitution  Avetrue 
’.iashingtOK  25,  1.  C. 

Mr.  Horaau  Ashworth 
Preservation  &  Packing 
Specialist 
U.  S,  Ksvy'  Centrtl 
Torpedo  Officer 
JJewpert,  PJjode  Island 

Mr.  Joseph  A.  Aureilo 
Production  Oirentnr 
Bureau  of  Arecjiuatlca  Rap. 
c/o  do»iglasi  Aircraft  Co. 

El  Segundo,  California 

Colonel  Wiliiaa  H.  .lylwin 
British  Joint  Servjces 
Mission 
1600  X  Str<.>ot 
Washington,  Tj,  C. 

L.Cdr.  C.  W.  Babbit,  U3! 
Piateriai  Officer 
Haval  CXin  Factory 
Washiiigton,  D.  C. 

Dr.  Hayward  H.  Baksr 
Head,  Corrosion  Inhibition  Sec, 
JJaval  Rsccarch  LaNjratoiy 
Washington  2?,  D.C. 


Mr,  Joseph  ’'ineroan 
Hea.,  of  Pkg.  Section 
'I'.uv't.  Engineering) 

Allen  B.  Du  i'.or.t  Labs...  Xuc. 

35  Merket  Street 

East  PnLorcor.  Now  Jersey 

Kr.  Gene  A.  Iverner 
District  Manager 
i-i  rJl-Pelt  Cocpa'cy 
740  11th  St.,  K. 

Washington  1,  D.  C, 


Mr.  Donald  Bants 
1*30)0:5135  Assistant 
Sav/  Dspartneat 
608  3,  Dearhorn 
Chicago,  Illin-'is 

is*,  "avid  J.  Berry 
Kaval  Architect 
Bureau  of  Ships 
Dopartaent  of  the  Savv 
'-iashington  25,  D.  C. 

Mr  Burt  E.  Barsook 
Tech,  Ass't.  Packaging 
Insast  -  Detroit 
310  £.  Jefferson 
Detroit  26,  Michigan 

>i-.  Joel  P,  Bartlett 
3upei*vi3ory  Freight 
Traffic  Officer 
Crd.  Corps,  Transp.  5r 
Traffic  Mansgeaent 
4303  12th  P.o«d,  South 
Arlington  4,  Virginia 

Mr.  Quinton  ?.  Bartraa 
leacingran  Packer 
Overhaul  i  Repair  Dep’t. 

Saval  Air  Station 
Corpus  C>iristi,  Texas 

Ji-.  C.  H.  Bates 
Sup.  Adninistretive  Office 
Itavai  Supply  Depot 
Seattle  99,  lashington 

It.  Gdr.  W.  0.  Bauasan,  USS,  SC 
Ordnance  Supply  Office 
Jiejbanic^burg,  PemaylvarJa 
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Go’.irnment  Representitlves 


^Jr.  V'-'l'er  K,  BejuV:! 

R'ssesro  '  i'jt.ocw'.e 
Pi f've.-ticu  3f  'utorlorutlc'n  C.;'tc 
.'jssearcr.  Council 
2101  Conirtlictlon  ‘venuG 
kishir.^to:!  25 »  T.  C. 

H.-.  Alt'rec  P.  Fell 
^ese^va^io^  3r  Pkg.  Speclaliat 
Purcau  of  Jupplles  &  / ccounts 
Pepartcent  of  the  Kavy 
'i.Vshin5+on  «:5j  P  C. 

ha*,  .‘irthur  o.  5erg''r 
Jfeieriale  FTfinoer 
toterial  ;,ahorat'''ry 
tiev  Ycrk  Naval  ^t-ip/ard 
Cfcokl.,  r.  J,  Kev  ’iOTk 

’V.  Ai'thur  F.  Piahop 
Ita  iingran 
Na”al  Air  ’taticn 
NorfolP,  Virginia 

>a-,  C,  D.  lishcp 
Project  Kar^-ger 
Surt  -iu  of  Pccitn 
Pepartnert  of  che  Navy 
V/aahir.fl  >n  ?5>  1-  C, 

Ji/Sgt.  i  a  >1  S.  riack’xrn,  I'JA? 
Orientation  Group 
•.'right-!  stterson  .AfE 
liayton,  Ohio 

.••S'.  Jack  R.  riac-rtay 
l-uarterpjr. 

Jiaval  S'pply  Depot 
Pecha.nicsburg,  Pennsylvania 

Cc;nander  K«  3«  ElackMood^  USN 
Office  of  Kr/al  Material 
Depertaert  of  tho  Navy 
'Aishlngton,  D,  C, 

Corporal  iee  C.  .'•lanco 
aEHIAI.  >liver;^  Tech. 

Co-ii-lst  En.  .''.G.H. 

?t.  .??.  Virginia 

lit.  H.  1.  Eland,  3C,  U.5?i 
Departaent  cf  the  Havy 
i3’02  '.frayjccc  tlsce 
.'Vjlls  Church,  Virginia 

v.  Janes  t.  Elrcsoe 
5tc’'age  "upervisor 
■J.  'j.  ‘lEririe  'erps  Air 
.jfitic’i 

13s -vy  3t:pply  I'ep' t. 
vhc rry  coin,',  .*.  ... 

K-.  '.  J.  Bonato 
Jup.  General  Supply  Officer 
.'fere  Island  !laval  Sliipyarc 
Vallejo,  California 

;s.  Martin  =..  Borisr 
Mochenical  sr.gin9or 
“■ircau  of  Tocks 
lopartnent  of  UN:  Ha-vy 
.;oshir.gtor.  25,  D.  C. 


IS.  n.  Mark  Bowcan 
E'-cVagl-og  '^clalist 
CAsc  -  (Si  :  '■ 

Poor  ii"'*,  Teepo  T 
'(feshingtoli  25,  'y.  C. 

!'r,  K  ?.  '.■ewnan 
Senior  Pkg.  Or.ginoer 
’.Tight  Air  re-.'olopcG.nt 
Center 
•.'crr:-i-5 
Dayton,  OnJ  s 

33".  trv.  d  ?..  Po;/l4c 

.Air  Fcrcc  iTOcurenent  Hapr, 

HG,  Air  Materiel  Ca’i— ^ane 
•Jrig'nt- Patterson  .4?3 
CMo 

.'T.  ■’.  J-  Boyle 
Sup.  Sto.  Spec, 

C.E.C. 

Dovi.aville,  Rhode  Island 

■'r.  P.oDert  H.  Bradford 
".aterial  Division  Supv. 

•J.  S.  Naval  Air  'Dtaticn 
C'-.inco'ieaguc,  Virginia 

IS.  David  ?.  Branch,  .Ir, 

Inspector 

Inspector  of  Naval  Material 
900  North  Losbardy  Street 
Hichcond,  Virginia 

D!r,  Donald  it.  Branooeyor 
Transportation  Officer, 

Teminals  4  ilarine 
.Aih:y  -  Trsnsportati-'a  Board 
Bo-k  U32 

Fort  fustis,  Virginia 

'Y  Charles  A,  Brophy 
Chief,  Distrioutlon  Action 
C .  A./. . 

•d&s.'.ington  25,  C.  C. 

>5:,  r.  C,  r.rcvn 

Chief,  3to,  ft  Handling  Specialist 
U.S,  A.  -  Fed.  C-ap?iy  Service 
13th  4  F  Streets 
'•'ashlngtcn,  D.  C. 

•Mr.  Nelson  Brot-n 
»3s’t.  Branch  Manager, 

BuD-ocks  Facilities  Branch 
Bureau  of  Yards  and  :'ocks 
liavy  reportnent 
'2as.hir.gton  25,  D.  C. 

'ir .  Deroy  Brown 
Storage  Spscialist 
SigTjil  Ccros  .Sup;ly  Agency 
225  S.  ISth 

I.’.hiiadelphia,  3- ennaylvania 

:r,  hUrrsy  Burger 
’echanieal  ".hgineerC’CSF' 

1‘  ?.  •:  D  Concanc 
?.  4  r.  'Center 
Natick,  .Mass. 


.'•'.r.  D'.'jard  !•;.  Bushong 
Deputy  Chief,  Trpn.  Sec'i-ion 
C ,  A. .  A . 

Ibth  ^  Constitution  "vo,,  ‘i.'e. 
•Jashi.hgton  25,  D.  C. 

!3r.  Hcwail  Butler 
Storage  .Specialist 
Ceneral  Services  Ada. 

18th  4  F  St,,  N.  W. 

'Washington,  . ,  C. 

!'jijor  Willian  L,  Byron 
3’ippl’.'  Officer 
r/^pply  Hq.s.,  'JSAF 
Washington  25,  D.  C. 

Mr,  Anthony  F.  Calapristi 
technologist  (Pi'es,  4  Pkg.) 
Bureau  of  Aerorjutics 
Navy  Depart-hcnt 
'Wvshington  25,  D.  C. 

*tr.  tecil  E.  Cslkics 
Storage  Specialist 
(Preservation  4  Pkg.) 

B-ureau  cf  Yards  4  Docks 
Navy  Departsent 
.ee'tingt.on  25,  D.  C. 

Fi-.  Stanley  L.  Cantor 
Contracving  Officer 
US.'F,  Philadelphia  ADD 
1411  .almit  Street 
Philadelphia,  ’^a. 

t'r.  .Stewart  C.  Carpenter 
■•Dead,  Dnginosring  Evaluation 
'.’.3.  Naval  Gun  J^actory 
Washi.^gton  25,  P.  C. 

It.  Cdr.  Dobert  F.  Carr,  UCK 
Office  of  Naval  Material 
Nav;/  Depertcent 
Washington  25,  E.  C. 

’“••,  B,  S.  Castillo 

Tec’nanical  Engineer 

U..'.  Naval  Ordnance 

Experimental  Unit 

c/o  National  Bureau  of  Standards 

Washington  25,  D.  C. 

P'x.  E,  H.  Ca-jley 
Pres. -Pkg.  Spec. 

Sigrmil  Corps 

J8th  4  I.ocwt  Streets 

Philadelphia,  Pa. 

Lt.  A,  F.  Chupaiic,  SC,  UCN 
Traffic  Branch  'Cfficer 
N.'.val  Supply  Depot 
Bayonne,  New  Jersey 

Oap't.  ;i.  G.  Clark,  jStl 
Bureau  of  Yer-ls  and  Docks 
"epartr.ent  of  the  Na'vy 
f^as  'ington,  C. 
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itr«  r«  n«  <^A.oiri€. 

Technologlal 
Forest  Products  !-ab. 

Padison  5,  Wisconsin 

Pr.  Verno  P.  Close 

Frt.  Traffic  Specialist 

Na%7’  hirchasing  Office 

4th  &  Independence  Ave.,  S.  W. 

Washington,  P.  C. 

Kr.  A.  B.  Clunan 
Coat,  and  Phg.  Division 
Departnent  of  Comerce 
Washington  25,  D.  C. 

.'5:.  Garland  V.  Clutz 
Packaging  Engineer 
Cheaical  Corps 
Ar£5y  Cheaical  Center,  I'd. 

Major  Janes  K.  Cockrell 
Office,  C  ief  Rea.  and  Dev. 
Departnent  of  the  Anay 
Wachington  25,  D.  C. 

Mr.  Frank  Cohen 
C.iief,  Pkg.  Branch 
H.Y.  Crdr.anc?  District 
Departcent  of  the  Arcy 
180  Variek  Street 
lieu  To’*k  14,  lieu  York 

;tr.  Korran  Cohen 
Elec.  Engineer 
fiavy  Special  I^avioes 
Center 

Port  'Washington  L.  I. 
lieu  York,  Neu  York 

:tr.  R'^ese  E.  Collins 
'eadingrar- 

SuppiV  'pviii  Taylor  .'-iodel 
Basin 

3310  B<vjo.v.r  t.,  K.'W. 
'Washington  7,  1.  C. 

li".  Roy  'W,  Collins 
Equip.  Spec.  Tech.  Eiv. 
haval  Base,  Portsnoath, 

New  Haisps'nirv 
15  WiUlsns  A-enue 
Kittery,  I'nlne 

Fi-.  'W.  Collins 
Tech.  't.  Pkg. 

Inspector  of  Faval  Ifet'i. 

795  Sumner  Etreet 
Boston,  Fiassachusetis 

;tr.  Philip  D.  Cook 

EquipK-nt  Specialist 

^^reau  of  5aip>s 

Kavy  Departnent 

18th  &  Constitution  Ave. 

Wanhinpton.  D.  C. 


'■’n.  Jonn  .R.  Conner 
Gen'l.  Engineer 
bureau  of  Yards  &  Docka 
lepartrvent  of  the  Savy 
'Washirigton  25,  D.  C. 


Ft.  K.  Conroy 
Project  Engineer 
Directorate  Eng.  Dev. 

76  Elgin  Street 
Ottawa,  Ontario,  Canada 

ltr.  George  K.  Cooper 
Vechanloal  Engineer 
aireau  of  Ordnance 
18th  &  Constitution 
Washington  25,  D.  C. 

Ft.  Robert  U.  Corbyons 
Packaging  Assistant 
IriSpector  of  Haval  iiterial 
?.  t.  Bor  4090 
Houston,  Texas 

Lt.  Cdr.  A.  D.  Cox,  SC,  USN 
Office,  Chief  of  Haval  Operations 
The  Pentagon,  Rocb  tiAStsS 
Washington  25,  0*  C. 

•it.  Cdr.  J.  F.  Craco 
Tech.  Infomation  Office 
Office  of  Haval  Material 
Departnent  of  the  FJavy 
',feshington  25,  D.  C. 

!-Sr.  J.  'h.  Crellin 
Project  'E^lginee^ 

Office,  Chief  of  Ordnance 
n.saea:  ch  4  F^aterisl 
..'ashington  25,  D.  C. 

!tr.  W.  Crist 

Ass't.  Inspection  Adninlstrator 
Su'pv.  Inspector  of  Haval  Material 
17  Brief  Avensio 
Upper  Darby,  Peraisyivania 

•Mr,  Fred  I.  Crowley 
General  Supply  Officer 
Supply  Eepartaent 
U.  3.  Marine  Corp* 

Arlington  Arniex,  Virginia 

Mr.  John  K.  Crowley 
Mechanical  Engineer 
Office  of  Haval  Research 
Depart.’tent  of  the  Navy 
Vashington  25,  0.  C. 

Jisjor  General  E.  i.  Cumings 
Chief  Of  Ordnance 
Cepartaent  of  the  krsj- 
'Wa.-hington  25,  D.  C. 

lts.  F.  K.  Cucnlnghaa 
Acfeilnis-vrative  Officer 
!>avy  Departnent 
Washingixjn  25,  D.  C. 
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ru  •  I  •  vtu'X'ou 

Supv-  Preservation, 

Packing 

N..S.D. 

Scotia,  Hew  York 

*!r.  Thosas  D.  Curtin 
Frt.  Traffic  Officer 
Dep’t.  of  the  Ansy  O.C.T. 
Washington  1,  D.  C. 

Fir.  Pa'ul  F.  Curtis 
Chief,  Fxg.  Branch 
Packaging  Branch, 

Pkg.  &  F'at'ls.  Hdlg.  Div. 

2482  Lagonda  Avenue 
Springfield,  (Siio 

FT.  George  A.  Bankers 
S'lpervisory  Naval 
Architect 
&jreau  of  Ships 
iJavy  Departnent 
18th  &  Ccnstitiition,  N.W. 
Washington  25,  D.  C. 

Fir.  C.  V.  Danielson 
Indxiatry  Coccodlty 
Analyst 

Food  Industries  Div, 

Department  of  Comerce 
'Washington  25,  D.  C, 

Coi.  Arthur  J,  Davis,  'vi.S.M.C, 
U,  ",  !hrines 
Roon  3102,  Navy  Annex 
'Washlr.gton  25,  D.  C. 

Lt.  (J.G.l  H.  R.  Dnrls,  30 
Supply  Officer 
US  iiavy 

Defense  Labosetory 
Parisaa  City,  Florida 

!r.  'Walter  £.  Day 
Traffic  Manager 
Naval  Ordnance  Lab'. 

Silver  Spring,  )!d. 

Hr,  Janes  DeOroot 
Chief  Packaging  ^sglneer 
Ordnance  Tai:lc  Autonotlvs  Center 
28251  Van  Dyke 
Center  Line,  Michigan 

Mr.  Janes  M.  Doiahanty 
Pijckaging  Specialist 
Bui-esu  of  Yards  &  Docks 
Navy  Departnent 
'Washington  25,  D,  C. 

Fir.  C.  ?..  Denison 
Eng'r.,  Prograc  Planning  Office 
Fferittce  Adninlstrstioa  of 
Departnent  of  Comerce 
'Wasnlngton  25,  D.  C. 

Lt.  Colonel  V,  C.  Denton,  USAF 
K5,  A.“a» 

'Washington  25,  D.  C. 


Ooreraneat  JtepnMBtmttMB 


Mr.  Frank  J.  De  Palma 
Cnier,  r-ackaging  Piarj  a 
Qjeratlona  Branch,  Signal  Corps 
18th  &  Vfclnut  Streota 
Philadelphia,  Penaajlvania 

Hajor  A.  G.  De  Mitt 
Trana.  Services  Officer 
lf<r7  Air  Tranapcrt  Ming  (MATS) 
Dover  AFB 
Dover,  Delavara 

Captain  John  C.  De  Witt,  SC,  USN 
Supply  Office,  PSNS 
Paget  Sound  Haval  Shipyard 
Bremerton,  Waohlngton 

t!r.  David  t.  DorfBian 
Sup'vr'y.  Prea.  &  Pkg.  Technol, 
Irdustrial  Test  lab. 

Philadelphia  Naval  Shipyard 
PhUedelphia  12,  Pa. 

Hr.  Harold  I.  Dorkin 
Torpedo  Design  Engineer 
Hd,  H<tll  4  Machinery  Section 
D.S.  Naval  Undervater  Or'irjance  Sta 
Newport,  Rhode  Island 

Mr,  Peter  j.  Itoroahevlch 
Sup'vf'y.  Innpectcr  of 
Aircraft 

C.S.  Haval  Air  Station 
Alasieda,  California 

Hr.  Dorrain  D.  Dove 
Procuresient  Officer, 

Electronics  SupSection 
Headquarters,  USHC 
Arlington  Annex 
Arlington,  Virginia 

Mr.  George  Drusa 
iroj.  Engineer 
Engineering  Agency 
Edgewood,  Maryland 

kr.  1.  Duckett 
Ci<rk  -  Pres.  &  Pkg. 

Section 
hC),  OSMC 
Arlington  Annex 
Washington  25,  D.  C. 

Hr.  Hebert  C.  Duncan 
Gen’l.  Engineer 
Haval  Gun  Factory 
Washington,  D.  C. 

Miss  Marie  C.  Etuai 

Sto.  Specialist  (Electronics) 

vurcau  of  Ships 

Navy  Departoent 

18th  &  Constitution  Ave. 

Washington  2S,  D.  C. 

P!r.  P.  E,  DuSault 
Chief,  Depot  Operations 
Distribution  Div. 

OCE 

Washington  25,  D.  C. 


Hiss  Mary  Dirger 
:reau,  Suiriilon  4  r»iiu 

Branch 
US  Navy 

Navy  Gun  Factory 
Washington  25,  D.  C. 

Mr.  F,  G.  Ebel 
Naval  Archi‘-ect 
Maritime  Administration 
Waahlrgtoa  25,  D.  C. 

Colonel  F,  T,  Edsoa 
Director  of  Oporatiorm 
Brooklyn  Ar^y  Terminal 
Ist  Avenue  4  ‘'.8th  Street 
Brooklyn  9,  Nf.w  fork 

Mr.  George  d.  Ellis 
EquipE»nt  Sneclalist 
ONB  -  Special  Devices  Center 
Port  Washington,  New  York 

Mr.  George  F.  Elsaaser 
Prea.  4  Packing  Specialist 
Haval  Supply  Center 
Norfolk  11,  Virginia 

Mr.  Edwin  W.  Ely 
Chief,  Cocaaodity  Standards  Div. 
U.S.  Departtient  of  Coraaeree 
Uth  and  "E’  Streets,  H.W. 
Washington  25,  D.  C. 

Mr.  Charles  T.  Engle 
Packaging  Engineer 
Chief,  Pkg.  Dev.  Labors tory 
Eng’r.  R  4  D  Laboratories 
Ft-  Bel voir,  Virginia 

Mr.  Harry  L.  Erlicher 
%yjcial  Assistant  to  the 
Aa«*t.  Secretary  of  Anay 
Washington  25,  D.  C. 

Mr,  H.  B.  Esselen 
Industry  Specialist 
BDSA  -  Dep't.  of  Comeerte 
UasPtihgt'-n,  D.  C. 

Ph".  Daniel  J.  Farrell 
Irapection  Specialist 
(Pres.  4  Packaging! 

HQ,  MAAMA  -  quality  Control 
Clmsted  AFB 

Middletown,  Pecraylvaala 

Mr.  Vincent  G,  FltJSlwoons 
Technologist 

Naval  Heaearch  laboratory 
Washington  25,  D.  C, 

?ir,  Err^st  A.  Flinn 
Chemical  Corps 
Army  Packeglng  Board 
Chemical  Corps  -  US  Army 
Washington  25,  C.  C. 

Ccl.W,  S,  Flournoy,  USMC 
Amphibious  Branch,  OKR 
Weshingtou,  D.  C, 


Mr.  Charles  Fogarty 

rrO^x'Qm  ndlia^cr 

Office,  Sec.  Defense,  S  4  L 
‘Washington  25,  D.  C. 

>!r,  Paul  S.  Forsyth 
Staff  Coord.  Cffi'te.  on 
Eq.  &  Sup. 

Off.  Ass't.  Sec'!*.  Def, 

(Res.  4  Dev.) 

Washington  25,  D-  0. 

Mr,  E.  Fester 
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Lt.  Col,  Donald  J.  FuUorton,.  USAF 
Eirec-,  of  RaqulreiBBRts,  DCS/D 
HQ  USAF 

Washington  25)  il*  C, 
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U.S,  Clothing  Supply  Office 
29th  •  3rd  Avenue 
Brooklyn  32,  N.  Y. 
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Syracuse  2,  New  York 

Hr.  ?.  Grubb 
Packaging  Specialist 
Bureau  of  Ordnance 
Itevy  Departrp 
Washington  25,  D.  C. 
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Quartoraaster  Food  &  Container 
Institute 
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Cdr.  H.  J.  lalev-Peter.aen 
Head,  Hull  Machinery  Branch 
Burfju  of  Ships 
Navy  Dep't. 

Washington  25,  P.  C. 
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Indiatrial  Equip.  Specialist 
BuShips,  Kav/  Departnent 
Industrial  P.Tgineering  Division 
131  Indiana  Avenue,  N.'W. 
Washington  25,  C.  C. 
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Washington  25,  D.  C. 
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Nutrition  &  ^;8nu  Branch 
Navy  Dep't.  -  Provision's 
Supply  Office 
Hashlngton,  D.  C. 
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